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(57) [tfftaR$CQfgig] 
1 ] 

* ^ T , 

1 Onm$f(DiO*»*i:L, Sffiififcfll fc «]fit«»tt£® <fe t) 1 0 0 0- 1 5 

OOnm (1-1. 5/im) £ T* <D t CD£*f * t f S C £ ? 3 W^Jf 1 fc 12*8© 



(2) 



JP 3551971 B1 2004.8.11 



[ 11**4] 

*nM>*«i9 9-8 OR»%fe<fetf**ttW»? 1 ~2 Ogl%%i^i;t 
[ffi*E5] 

1 ~ 5 ©lr>1*ftfrfc|B*©# 'J ^/b*>3RajRa»tt(|>3!*ai 0 

cm** 7 j 

*a*I»iIfl)B?L$tf8«ttJ:2 5 %*j«T'feSCi:*#miit- SUM 1 ~6<D 

^ f n a* t ig * © # y x ;b * > m m n m m 14 * $ * « . 

[ftl&OttllttKljn 

[SttrftSF] 

[0001] 

[ 0 0 0 2 ] 

* y d - h y **2Qft#?*Jg^fcatfH*i8ft||M*#«ttfc Ul^ftMiStr 

[0003] 

[ 0 0 0 4 ] 

[# fF£SKl ] fflflBg 6 1 - 2 3 2 8 6 0 §^S 
[Hffiift 2] ^MBS58-1 1 4 7 0 2ffilB 
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4#BD . 

#S¥ 5 - 5 4 3 7 3^&fR 
[WlFXK 4 ] If 6 - 7 5 6 6 7 *f&fg 
[ 0 0 0 6 ] 

fc-r s «*«■*#*©**»«:* o ^$»m«>Mttii«t^# < BWL, zvmmittfmmt 

[ 0 0 0 7 ] 

i*tto^i>KF*3/> (*,«*) ^jfiuin^ax-rsnriiBtt^Kso, ajn«©Bi 

?^^ftL^ffl*itra±^<o-o* (H«) L, *5>a-;HB*£Ttttf»{fr**©»r 
iffltfflgic^-riSfc, SiB©;fcfck:M^a£g&ig7j<fc©ii|Sft#tfffi< 45©?, Milr»& 

[ 0 0 0 8 ] 

ffl«t#fe-rs**ft]i^?©R«it*©'>*< tti. i «tt±ter*#Btf puss* 

K#*©««it**i«ailiLSa-&tt*i$#u »fcflailte&ft**«l*tt*#;?©lt« 
ffiT'&S, Baffle* SKIIHlcan*., ±E L ftSlC-ot afe 5 S«r ns x > 

Fh*s/> (rt**) *'jfii*iii'\»A-rs«iBt«ii«ns*<» naifit#ft-j-«**tt 30 

[WttXtt 5] #M¥ 6-1 65926 *|&$8 
[ 0 0 0 9 ] 

o Kfi«t«fct)±E«ljl©— 3tti»#*n«««, WE8*i:ra«fc, 7t7^ = > 

»W£Ett^^fif*4if, WteJft«a#f5 3i»©a*J:») *}fe*fcJB^ 
[#HF:fclR6 3 M2 0 0 1 - 3 8 1 7 0 *&« 

[0010] 

^^^^©^^^©S/KISffi^^Wgffi^ftfj^^ilt^ffcfSo^lcj;^, ft 

«a^ttfc»7ktt»»?©jiii«^©»ffl«*i$#-r*^s^iw^«nT^* ft 

^3ti«7~9#^) c 
[WttA«7 ] 6-29668 6 *?&$R 

r^f^sm %mw- 1 1-30935 5#&# 

L&mXM9l ®M2 0 0 0 - 1 5 7 8 5 2 
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[001 1 ] 

*#T**TH:^ft^o 
[0012] 

iBlftHflfl, ifFbtS'V *«JfliWH'\aA'r*MfcHbTH:, x 

SlfttfcfflELfcffSttfH^snT^S tftf£jRi 0#fig) . fftfct; 

So W*tf, ±ELfeWllF©**fl|-ptt, 6 0iCOjl*fcJ:«S/-v7-iJ6JiH3J:tf i 10 

[W fFASK 1 0] 1?l2 0 0 0 - 2 5 4 2 2 2 
[0013] 

a-^a»ATllfcfi»iTOfe»h:«jitfc(fiffl*HjK*jiB«»fcR-ri»fc, Sri© 

« (**.«, #1**^1 1, 1 2 #88) o LfrU K^ifiH:ll*ttft«ftflt)i«fB»Oll* 

[#ff £$K 1 1 ] #P 2 0 0 1 - 1 9 0 9 3 4 
[WffXtt 1 2 ] mm 3 1 9 3 2 6 2 
[00 1 4 ] 

®<&IM?L¥*2 5 %JK±fc-r*#iStfllwSftT^S (iitf, tuJS*?fF:fciK6 43J;tf# 
3#^) „ fcfrfc, K#i£ttlB«*B»r*7?BfcLTtt#3ELv>?j-BT?**# 

fflft*it*3j;a : ^7KttiB;^?<73#a*coit{cM-r5»iBHftaffi^^^^< ^snt^4^ 

[#?F*iK 1 3] 1«If 7 - 2 8 9 8 6 3 9&* 
[0015] 

»£itt 1 4#Hg) o 

[#fFA^ 14]fl2 0 0 0 - 1 4 0 5 8 9 #&$R 
[0016] 

» ft s§ ffl t si l * * y x a, *> m m s? ss 1 tt * a * k * « « -r s c 1 1 * 5 . 

[lSJg*»&T 5fta6©^g] 
[0 0 17] 
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»IEfcttlO~50K«%, <tD»$L<li2 0~4 0ll%1?*S o 

ifil^Sttl«Jilffi<D«||«©«*tti||^?©§ft»fcWbT, 1. lfg 
a±"P**fr6, «*tt*^70fa*H051.«iBic43&«#«EH««t2 5 - 5 0 11% 

jgffltfl Op pmttTttSil^jSttiLTftJftSCi:^?**, 

[0018] 

[ % * s sfi a fc & cd « a <d m m ] 

[00 1 9 ] 

[ft i ] 



[ft 2 ] 



[ 0 0 2 0] 



(6) 



JP 3551971 B1 2004.8.11 



K >©#?«£ LT tt«»¥^^?ai0,000~ 1.500,000© t©*|^5c 
*ft«fcttBASFttJ;5miR*nT^*^«9.000©fc© (K17) % WTIWC45 000 (K3 



0K«%a*fcbT^*cfcttc©siiite«-3< t^uttt ««iofg 
tic. *<d&® (5~2oii%) i . i~i o®mm<Dmmt?zun 

© 2 0 - 4 0 R«%©«Hfci8S?f «c c ^ltti-5„ *<Dim 

$68Cti'T?*5 0 <WA«Sffiifi«S©«*14«»^©fiFfiaiJ^ ($^S) ^«T«© 
«Il<!)2 0~4 0M»<Oilrt?R»)S5t^5cj : ict.45, 



ajf©ai*tti«#*©#fc«*, jfa»»««iaffi©«««©a*ttW»?©#fijik:»L 

©1. lMiT?S5C*i!fHK ttaffi©§I*tt*#*©#ft»J-&tf4>iB:"i-*«fc, 

^s^^©^Rf«a!»^©if[i^^>/^©®»a^ti^5 7c&ifii«3i^tt^siitti6©© 



«fc.+^a«*tt^, k ^***f*#T* sight *n«w kiss snrftitfc: »je-r 
-rs^7Kttffi^?©HaSiJ^T i~20M«it(fSL< 1 3~i 5li%:bUi)!fSL 

t^o i M©«7kttf?r#j»«^^ji-r5prffitt^ft€ 0 2011% 

Sfi©«*tt*#?©«fr6©»ffl«^ i o p pm«jHAS^riBtt«tft« 0 

r o o 2 4 ; 




[ 0 0 2 2 ] 



[ 0 0 2 3 ] 



40 



50 



(7) 



JP 3551971 B1 2004.8.11 



«*tt*a**sw-r*#y x**y**ffi*Hfcs^T, Tfawttfcpgisfcsiji-rj&c 
tz®&£?zxv x^JhyjRajRaatt^a^Kfcv^ feet**. 

(2) ±e#u^/u*>**ffl*«tfc»*jiii*»j»iiiSii©«ajio«*tt»^© 

#ft»J^^ 2 0 - 4 0liy.fS5 o 

(3) ±EjRu^;i/*^*4«a*iitfettsjiii«»j»iiiaffioaiffi3fi««(oa*tti««- 

[ 0 0 2 5 ] 

♦ BUBlcfc^Ttt, ®m<Dt*5>3 (i) «*tta^?©*ffi*«j; D i o p 

pmttTT?**©fl«ffSbH (Hftl) . MmffiStfl 0 P P m^jil*. CCD?§ 

[ 0 0 2 6 ] 

*«Hlifc:fe^Ttt, ME©*:**) (2) tf y 3 jfoffigffclifflg 

ffi©«S/I©$l7.f<ttB#?©#fttJ£tf 2 0-4 0K«%t*fcSZ: ttf&tiL^ (gft 2 
) o -JS, *U^;l/*>3R^s*«tfeltSjfli*»««affi©«aJiO«*tti«^?©# 
ftSJ^tf 5-6 0SI%fc^^^^ «tj*tf i 0-5 0R«%©j:3ti£ieHk:ttKfc: 
*fgW©»£*ajEfc£rt*JB*©*»fc#fc«©gij£ii, #DX;l>*y 
ftttflge o~8 o»a%fe £tfgi7j<i«#^ 2 o~4 o»i%*ii»fct«feotf»s 

fcU*ffi*«aiB?i(ii«©*IHfff8£l / *-r <*»K K*fflLfcjfiifcfcJ:S*?S!*lil©H§ 
2 2ai%ttB^5fcjffSL<, 2 3MXfi(±fl«J:D«6lcjfSLK 

4 o«a%^a^fc®^«, jfiUitjstHT***ttw»?)V«*u, K»tti*:si 

©*a»©«7i<tt«^?<7)#ftfij-&a 3 9I1%«T*U L < , 3 8Si%W 

*5fc#$L<, 3 7*«%JKT#J:?>S&fcff3EL^. 
[ 0 0 2 7 ] 

*»ifcfe^Tll, fute©t*55 (3) yx>l/*>XiftgftHk:43ttSjfiitt8ttlia 
ffi<0M3ff«*©«*ffi«#^<Z>i££»J£ff 5-2 0M*?*5Ci«i)f$l^ (lift 
3) „ *«W©±35#U^;l/*v»^ffi*iifcfc^sjfc«»»||iajB fl r)affiifi«Jio«* 
«7)f«#ftitt#'j x;l/*>*»|fi6 0 - 9 9 R«%fej;if«*ttiaf^^ l - 4 o ft 
«%®«ffl*±tf#i:-rS fc©tftt*fcRS£"C*Stf, «IE*«I*ttiSS#?©#£«fc|: 5 
-2 OMKMSCttfjfSLK ^afc«7~ 1 sMKtfJltJjflL^. ±I2©£ 
fc t> # U ^^*>*+ffl*Ktfe»«jfii«JijBi|||«jii©jBa«©**tt»»^©#ft»J-& 

?©»ffl«tf**-rsi:^-5-fttfE©3i*i:as*te, ^©iSiE&ffiB;§:#iitLT 2 0 
- 4 o«l%iSt^ji)§c}:lc§5, 

[ 0 0 2 8 ] 
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ilIhlT6li%«±*Ut)»n<, 7Sl%ttB^ 5 fc!?UK CfiDSffiifi 
?®****»*°**«*^ ®* (0 0 2 6) ICS-T, **9l0*3ftK*ftars 
Si*' J******* 0~9 9MXki*tt*»f 1-2 0ftS%fr5ftS¥£*ft 

[ 0 0 2 9 ] 

©«*M©a*tti«»^©»ait«ks«a*©a*ttK^fi!)#fiiij^©ffiTfcj:5jiii» 

[ 0 0 3 0 ] 

tt&m<DMmM<Dmfc&.&ft : ?<DfttEm&ii t z 5-5 ors%t*&o, *^^gffiois 
*©^7Kttw»?cD#ftsij^« 1 . msa±T**©tf#st,^ c«fM) . fl-sag^i! 

119 o~4 0M«fej:rf8*tt»»? io~6 o»g%*i]£#£-<rsiif#?ijifi£0fc 

©*»6ftSC fe g«fcttfl.affi©«*fi:K#?0fc6»J£tt 2 7 

$Sn8iyKh*-» (ft**) *Hjfit«E«^»X'r* HTflBtt^W* 5 , %M«<DB[f|:ffl 

[ 0 0 3 1 ] 

»< astray *s*ii<oiR**tt^*<ft* 0 ^affi«a«©«7j<ttB^? 
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o fls * m * § t # u x ;i/ * > is ffi # ? m » * ic ft f § « * 14 a » ? cd # a # » < a & f * 

SL<ttl. 8«fitTx *?>*&leff$L< 14 1 . 7MTT^5 0 
[ 0 0 3 2 ] 

[ 0 0 3 3 ] 

^i.t^^Mloii. Og^JfcD. 1 0 Om 1 ©5>**;l/*;l/A75 

*tt, £ -ortcM*f?8tfflU&K8StcM7j<^ 5 o OmL/m i n T* 5 # fB iffi L 

ftftv JfofocflliftKHclH; J; 9 fcfcfiTkfc 2 0 0 m L /m i nf 5 ^Wffit. S ft ifil $ M 
6a*f ?SffliJfcffli^3SM-rS <fc 5IC 2 0 0 mL/ml n ©M7.k£ ffi& t ?ft & a & »Tt S 

[ 0 0 3 4 ] 

<^ «*ttl«^ : P©#ft«©*^tfiE9 , J"*-Jifc:**8*'*t) 5*. -if© 

£*ig«T?2 o~4 011%, Sffl3fi^»<D^n^5~2 OK«%i:v>Scfctf*aHGH 

i:^-5««frSTfttf, I^.Mgl^4 0 RS% T-«ffiifi$» 5 fl» % £ <,> ? £ 5 & 
»ff-?tt«H± + »fe:ffMLa^C fcfe Sf 5 ££1*14 

ffii:ISM*^ftsriWii:, i. i fg«±£ ^ 5 d n*fclHI®gI#ffiiff#? 
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3 2Si%it5t, mmft®m&. 7-2 7R«%saEo«Ht*5zii: 

[ 0 0 3 5 ] 

fcfc, ±a2Lfca*tt«#*©<t>a*K©«a«©#ft»j£i4 % ma©^ < E s c a 

©#fc*J£©»#ffi**«>fcfc©7;&a 0 ESCAS T'liiigMI 

I*DS8flil0nin(100A) I«*7C«*ttI»? (PVP) ^ ■ % W S RT Hi? 

*iS5fi«*©«*ttl«»?ffl#ftW^tt % (H ffi i R) lC<} ; 

oTISUtCTJ, aSnmtffia^SiaS*TfO|eHfe:#fe-4-5|lJ^«Dtt^«*ffflii 
Lfcfc©**?), ATRS (*ffiiet»jf) T-lijfil«ESteaffi < J; ?)J«* 1 0 0 0- 1 5 0 0 
nm (l~i. 5 M m) fiSS jUlsgprjitf* « . p9fc*E»J-&« 

[ 0 0 3 6 ] 

Htefc^T, 'J tr — ;b k? p i) K>cDj§^ft J f > |§tijfi^^'^o' > <li: J f > N 

-2 OK«%fcl^#ftiI^ttt«LT, «H«g|5» 2 0 - 4 0 HI % <fc tfSt tSifi6ia5 
#5- 20R«%fc^a«fc5fc, ffifll^cJ£«Wfl^ffij!kttie^?©iI£© &©#»£? 
£3 i:^-5«i«ak:*S. M^fcf # U >&®m 8 olixic, ^fig 0 7?©p V p 
1 5fii%*j;rf»fI4. 5 7jgfi©P V P 5Ri%fc^5»f I<DSft« tOSflfffl 

> C ©«j£fr 6 Sff-fS c i: fc#RB£©ie-5 » 5 t JR-T 5 0 

[ 0 0 3 7 ] 

KaiaJ^fcSffiifi^aj^tfftaigcftszjudjfifc-rso^^su^o -rata "6, b« 

fc**ttK#?©S»U*^©»j*tt©m^E#2:fe«J:a ! 3© J; 5 

>hT-^s 0 t*b?, iiffltfS©*£*ffli*i£$-<rsBg, *t»»i,n^«*tt^ 

Kffifr 5 ©*©*&«« ^SfcHrtajBttJ: 5 flaffiffitffrS ©73#<fc ») £ < & 5 
©7, LfctfoTttan*fc*»-r***ttBa*©«#£< &D*K%9J©if>£*|g© 

[ 0 0 3 8 ] 

F-/«<D^'JX;P*yili^f!c*ttsI*tti«7>f©IItt(iO. 1-0. 6tf# 
SLl^. K-^(f»PVP*«jy^ft-r** i:, S|fFPVP#ftJ±£gff 2, 3, 4©«Ht3> 
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SRTIBtt***. LfttfoT, K-7*PVPjfctt, 0. 57«TAUt)ff$L< 0 5 
[ 0 0 3 9 ] 

^mmmtLTit, i 5~70M%oj;^wth75F (dma c ) l 

tt2OK.% tt ±«'j : 0feF*L<, 2 5««%«±*«« 6tffSL< 3 0§;%S±* 

ffl5»H*J«att, 6OH%«T6U0^L<, 5 5li% TO J5fc^L<^ 5 

D-;l/tS©eHK rtWKHftfigffffi-rifsi:, /X^RtfflKmt«affi^!i@ 
lTl*i^aiiSfioi* tt efC§fii*3>hD^L| i :< <ft5ctfii*5 0 
fiSSiiSiaStt, - lOt^iD^K, 0-Ctt±*»«6lc«FSL<, 10°C« 

©Bum c»ff) oa*^*<4D-r?afci6, mmmtmw£®<D® 7 k&mft?<D&& 

i*3>hn-;l/Lt<<asa*^S 0 rtSS@iSStt2 5X«Ttf«k!>#$L< 
[ 0 0 4 0 ] 

Aft, 2 OkPaWTWWETTffl* 0 . 1 ~ 2 0 k WfiDV-T * ajRfcjjajtf LTSit S © 

mft-^ec^o, ffi««©iiBnttffiT««sc5ftif©iai)i^*5fe«> N ma 

»±SS «? ±ff 9fr&<ri0tfffS Lt\ LftjjioT, V-Y^oigoomfttt 1 8 k Wtt~F#* 
0$fSL<, 1 6 kWilWStffSK, MkWttTWJ:9«6lcffSH>, Sft 

o. i kw*»oai*-et,^a*st**i6j»-r«cfcttpr(i-p*«^, ett»nfl<#cfs 
c tfc«ts«ia«ffiT«>WK^scsRriBtt^*5 e y^^s©mho. i 5 kw« 

±tf*Dfl t SL<, 0. 2 kWtt±#S6lc#3:L^. ta8Bta*fc«*-&*3-e:S«BEJSEfc 
LTtt, ««ill<D*2*§t*<E>#jfc*fcfc,j;J5tf, 1 SkPafitTffJ; L < , 1 0 kPa 

S%±tfSfci603^h7yy*#ai-rsi:o. 1 kPa*THfcf*©tf#S * t> 

$?£L<«0. 2kPaJJt±, f^t»H<ttO. 3 kPaJK± If* 5 . v -f * n gt ffl £ & <fc 

Mi!f > 1 *Sfe!> 5 0g©*»^ft5^^I^%2 0 

tt*^^ia5 0gX2 0*=l, OOOgt&D, C O^ov-f ^/ nSCffi^tt 1 5k 

W, SEffiSH: 5kPa^as?*So 

•T^«ftif^#J*-rS 1 , 0 0 0- 5, OOOIBzffffSLK j;!)»SL<lil, 5 
0 0 - 4, 5 0 0MHz, 2 *> \C& $ L < tt 2 , 0 0 0- 4, OOOMHz?&3 0 
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o KS*ttHje«nftt«T»**^ % 1112000-34035 e^at*^ 

tf#S L^«M«©— 3T?»* 0 

<a*WIBttfl«**. LfctfoT, «»I90*SI4 2 0 1Ctt±*«»lEL<, 3 0"CK±tf 

<4«RTffitt^*S. 1 t«%^±tf$?£L<, 1. 511 

tt5ll%ttTWSK, <fc9#l:L<li4lS%J,XT, «6lc(fSl<tt3li«tt 
TT?£S 0 
C 0 0 4 1 ] 

!25%*i7^5c^, ffa^R^SiBfcfe^sMiifflJo^^aisai^o. 3~i. 

§o IIL$»8%«i2 0%*i^, fi^MfttO. 4-0. 9 /xm 2 tfiOffSl^ 30 

?L^^ 2 5 %^S^/-c »), ¥±S?Lffi8ttf 1 . Opm^l^l^lt/^x hffitfffi 
[ 0 0 4 2 ] 

* 2 & §g © fl. a ffi t *? t 1 s ffi 7j< a n # ? © # ft w * & ± la l m m t f 5 7? & & * * 

^^«^affi©Wn^^±I2«5Hlc-r5^Si: LT, eifcli5MltC*'J X>I/*> 

>Si&«:»3ff*r3&T?*S„ K7??S©tfT% £!§i&#i:LT«;, x 7 * + y 7SR© Sfife <fc 
[ 0 0 4 3 ] 

25/0. 5-12. 5/52. 5-89. 5/0-JO 50 
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. OfrZftZm&ffim* 3 0-6 CrCO/X/l/frSttffiU 10 0~ 1 0 0 0iii©I7^ 

w7*m®L, mmo~7 omm%, us. 5 o-s crccDfl.gp&H&icsK it 

#+<y:/g|5cQ*fe*fj§SliO. 0 1-0. 3 k g/k gftftSjUtfts, i7*t^»C 
[ 0 0 4 4 ] 

»»ll«tt0~5 0»»%ODlIAc*»**ffiffl-r4o^»$tV^o tt®«B?fc»g 

*tt, «!?SL<tt4 0ll%£(T, «6tffSL<B3 0M»{(T, <fc 5 £ £ £ # 10 

»03^h*«Ji*-r* 0 tt«*H«»*©THItt < J;!>#$t,<tt5 jf«%«± 

[ 0 0 4 5 ] 

tt*fr»ft^ctJiff*L^. *ft»fcK#*SMtfc^i:tt, /X>Ufr 6ttffl« tifeft* 
MKicnft^adEOMn^SUftlr' J: 5 fctt*ISf©n -9-3**3:/ hn-^t* 

ei:%m«-rs 0 *tmmm&/M®®%~v-7-&mit (K^7hjt) «o. 7-1. 

MStfK*3tlSC£tf*«. J:?>#SL<ttO. 85-1. 7, S6fc#$L<ttO 
. 9-1. 6, tffc#$L<tt 1 . 0-1. 5*&5 0 K97Hfcti:o8Blc|iT5 

S « * 14 $ ft 14 is + - 7 * » 0 11 * » 31 f 5 c rI fjg k ft % . 
[ 0 0 4 6 ] 

*«sJS*13BL^tf»a!*litt, S»«»©S*ttt#*«lO, 3, 0 0 0- 2 0, 0 0 

£f£ 0 *2?*SlJR©i5t#7?Si: LT, *»WeH:, 7 0 - 1 3 0 °C©&7k, Sfca^S 
~5 0°C, 1 0-4 0vol%©x*y-;P$fctt^y7a/</-;V#»«fc*ffi*KJK* 30 

(1) &*j$t?f tfa»*«**jB»!ORO*fc«ailx7 0-9 O-C-e l 5-6 0 

3, 4 mist) jgLTiftfrsas*?? 

(2) *aiES§gF i 3«7)S»a)R o*fc»iitb;fcn>a!*i*** 1 2 1 °c "p 2 u# b s a & a f 3 

(3) x?/-;l/tftlHyyo/V-;V*i8ia!%«ffltSi^fe, (l) fcRftoftfl:* 
*!> L^c 

(4) 3ai&ffl6»»k: cfiS*JM5R*aSc*#«»cE5«J U> H*r«*i&*»& 4 0 1C~ 9 0 , C©8fc»# 

So 

tf1gT€f3«£fc«, %f»HS«l^T««i£IK:ft t) a x b r 9 Stiffs 

* jm w * $ ffi » © s * m f 5 c t » «r tt £ * s . 

[ 0 0 4 7 ] 
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[ 0 0 4 9 ] 

<fc 9 S Ifil ft Stffc Mjfeft?*ft:8©a**ff 1 5 Om 1/m 2 /h r/mmHe 

[ 0 0 5 0] 

> 0.7MP att±a»«6lcffSEU<, 1. OMPatti^$LK^-XhE*i 
0. 5 MP a SlTHtat? <); ^ 4Ai'J - ^tR^Sfft fift^fil^iat S c 

14 2. 0MPa*i»##3:L^. <fc9$yS:L<fi, 1. 7 MPa**, «6fc»*L<ttl. 5 
MPa*i, Rt!fH<lil. 3MPa*iT'65„ 
[ 0 0 5 1 ] 

Sfe* 15 0ml /m 2 /h r/mmHg*HTI4*liaitt««fiT-r*Ci:«« 20 

«^Itt2 0 0ml/m 2 / h r/mmHg«i, ? Slcjlf $ L < li 3 0 0 m 1 /m 2 / 
tir/mmHgtth iOJ6fc!JH<114 0 Om 1 / m ! / h r/mmHgai, 
}c$?gL<« 5 0 0ml/m 2 /hr/mmHg«±-C&S o 3: fc, a**tf«T3fS£ 
lfilfta*f^«^7Kn> hn-;l/tfL£< <4<5fcfc, 2000ml/m 2 /hr/m 
mHgttTtflfSLli, if)»fL<lil 8 0 0ral/mVhr/inmHg«T> ?6 
lc#£ L <« 1 5 0 0 m 1 /m 2 /h r/mraHgHT, *0«6k:»SU<ttl 300 30 
m 1 /m 2 / h r /mraHg^T, #£#3; L < « 1 OOOml/m 2 / h r/mmHg 

[ 0 0 5 2 ] 

fr*. 4P£Ex7-fcJ:-oT'J-^«'*ffiSnfci:*tl4, * 5> a -;l/tt*ftfi L T , IS 

SOfiEWffi (aHf 5 0 0 mmH g) <0«C«T?S S C £ Uft»Lft*«6, 

©*'J>ft«* o^n, «B-B41»tf, 'J-^fX>foiIll (itcMS^fflS) , ft 40 

[ 0 0 5 3 ] 

Sfc, *ffi*K*3>a-/Hft© 1 0 0*©* £*ltinii*MSLfcR0HjP«>fl»>®-?* 

<o, «*«k«^*©Jt-?»*rfll«**«/>«^cfc«<ffSU^j)ia[»tl'P**. ioo* 
o. ^^^^^^^^^^^^^^^^^^^^^ 5fl 
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[ 0 0 5 4 ] 

**"**<V W±t ' r * ft * ,i:tt * **** «i«C*BJp«*/x*OXU,- 

S^ft^*^*-**©^*,^?**. 
[ 0 0 5 5 ] 

hfE **< ****** *****m*>*****xxTxm<oa*. 

^©fi*3lTl$fc*ffl*iiA* t s; a -^« Ssl i; Jf A* sSteSJB £*£*«£©»)»* 
x Sffitf &ffiiai£ nfc fe ©*ffi/Bf«©#jSF * Li^. tf-i' K ©jam 

Hftt^a-^SIIfcjfAf *©T?ttft<, *2*Kfc©j8ttffi#0!is.tfxy#xirai£ 

[ 0 0 5 6 ] 

»l/fc«S*««*»W*>f *>6yX;l/8ET«KWk:»tt6tifc?Lai 0-5 0 ,*m©& 
«7>r;l/*--%H3l«^5 0 5a«HI4<l>ft < i: fe l Hfr*tf JJU^, 5 MS* MS Pi 

9$?$L<, 10~4 0)ii*^5li:!f$U\ 7 -f >U* -JLfttf/JxS * SfS t WEtf± 
[ 0 0 5 7 ] 

So *&*«*©tt«icfej;<5tf, »BK«^KEg2««ffi^«<: 2: ©So o l 
7 fcE«©*S*««*ffl^ iSH^y^fi^-l 0 0— 7 6 OimHglcMffiL 

ft»f^^*«Bl,5#~3 0»M#lf« o C©*^%»@i|IJigUIK?ll«ia*ff5 

, WEE©a&*teJ:DiI*tt*#*tf5ljft: • c fcfffc*. tt9«n«(H-r«S 2:K 
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[ 0 0 5 9 ] 

1 , m**<Dwii,L 

mm»<oMmmnmmK (EAi^^ntiipffl) same* vvanttittbzmmt? 
, 37-cfafi<ti?«jiLfca*f»^«*%2So, a*f*«ifr6»fflLfcii*«*yxs/u> 

^— eWST*. «mi£E*«(TMP)tt 
TMP= (Pi + Po)/2 

s-e«jitt***i£u *n6©B§*©«*3&»6a*tt (»L/hr/nHg) *irtij-f* c 

UFR(H) = UFR(D)/A 

CCT?DFR(H)l4 t f.3a*K©a*tt( 1 L/ 1 Vhr/ M Hg), UFR(D) ( iJf|ffg§<7)3l*tt (.L/hr 
/mmHg) , Atta*rl8©§tffiSKi 2 )"Z**S„ 
[ 0 0 6 0] 

2, SiffifcOff-* 

a ft §§ © M ffi SI l& tp & * © ft ft £ ¥ 4: L T * & 2 . 

A = nx n xdxL 

[ 0 0 6 1 ] 

3 , ^-X hJE 

[ 0 0 6 2 ] 

4 > e^ijs 

^S*100*O»fffi^200^cDS:»«lT'«^TSo -*» ** fc KffS tffc J& -* CD * Iff ffi 

m®m=mm$/mB& 

[0 0 6 3 ] 

t^a-^oaWKIIIMRfcSllA*** 5 0 OiL/iinT? 5^HI$L, Ol^jfllffifll 
jffiSSfc: 2 0 OiL/iinTHfcLfc. * O^ifilffiffi^ 6 j§#T ttffl Ic 2 0 0 mL/minT* 5 SI % 

<SW*£*llt ; ES>3.-,rt/> 

*S*SI 1 gfcMfis 10 0ml 7 0°CT* 1 ^ffi|ffltS 0 #&ftfc 

«lffl*2. 5ml, 0. 2^nyl*»»l. 25mK 0. 0 0 6l£0 3-)f ?J< 
»tt0 . 5 m 1 < gfiT« 1 0#Wtt«t,fc, £|c 4 7 0 n m T «!> R ft « £ S| 
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[ 0 0 6 4 ] 

«*tt»»^©#ft*j^tt, X«)fc*^Jta (ESC AS) T**ftfc 0 §I*tt*»* 

kUT*iJK = >nfny k> (pvp) *Hnfc»*©«ft»»«|*i-*. 

5 1 ****** tt OottT E S C A ?<DiiJ£*t?o ft. MMftttXlc^n 

SiJ^SB : 7;WSy * • 77Y ESCA 5 8 0 0 

ijSXSi : MgKai 

X^ffl£ : 1 4 k V, 2 5mA 

ftn?®lBiftm : 4 5 0 

##T& : 4 0 0 ii m 0 

: 2 9 . 3 5 e V 

#$fg :0. 125eV/step 

M^m : » 1 o' # 8 7 2 2 : 7 P a «T 
BXOM«« (N) fcBSMcDiJ^ffl (S) *©5*fc £0SiffiT*CDP VP^Witsp* 

S tfl L ft o 

<P V PjgsjfaP E SiCf^> 
P V P^#Jt* (H p v p) [%] 

= 100X (NX111)/(NX111+SX232) 
< P V Pj^iDP S fIOf^> 
P VPMtfc$ (H p v p) [%] 

= 1 0 0 x (Nxili)/( N xili+sx442) 
[ 0 0 6 5 ] 

LTP V P*ffl^ft«^oj»JSS*«g^-r5„ X£i£ji§g 
*»^T, 8 0°C?4 8ttn«ft£tt % f«10mg*CHN3-^- (**3ft*rl« 
*fc«, MT-6I) T*##tU P V P©R«#J-&*T£3'eH-WL*ii>fc 

P V POMW4 (MX) =g^^^fi (MX) XI 1 1/14 
[ 0 0 6 6 ] 

oft 0 ATR^tt, rtgPS»XUp<> hHT^ + tyF45' % <jgffl L ft lc J; 0 
*^®IRX^^ illJ£fctt SPECTRA TECHftSilR/is/SI 

RM£ffifflLft 0 *^KiRX-?^ WWcfctf 3 l 6 7 5 c m ,# 8 7 2 2 : 1 ftificop VPOC 
= 0{ca*-T5 lf-^(Dt!5lR?fiSA ptl 5 8 0 cm"»'" ;l f*ifi©# 'J X;l/*>3RW 
£-*©®lKfSfiA s ©it A p/A s **»fc 0 ATRSfcfc^TttKiR 

silitfPVPOK-jrttiii p (ttft) OJti> p/» s fcfcflHIfcfrtffc. ^cDST'lftt 
&&fcilffi£D)fi$JI<7) PVP ©#ftfij#^»[til Lfto 

affi£«**©«*tt»#*©#fc»ja (MX) =C a v X A p/A s X « p / „ s 
ftftU C a vattG*3*K£tt?0«*ttff#?M*Offl£#&?*ftfeP VP* 

[ 0 0 6 7 ] 

*£*ll^igffi*10,000fg©m?iBIK®T'S!£C^St (SEM^*) ^l»t§ 0 
tt, Wxbf Image PRO Plus (Media 
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Cybernetics, Inc. )*«« LTWJg**. ft *> t nSflStfUHS ns J: 
St**. 7 -f So ?L***7:/hU ftrt*tTIO#iJv 

)> ^<feO t 9 l JS|gHF*3<D7LOffi»©Mtf-(B) ; gr^4?>TM?L^(%) = B/Axioo-e«J6f C c ft 
[ 0 0 6 8 ] 

io, *2*«tt«®©M?L*©¥$?Liii» 

[ 0 0 6 9 ] 

i i , *&&m<D®®m 

4*ffi*ioo*oinir*zooi»o«ra ?Mr « a 

fi!l*lfi = SWg|5/«Jpg|3 
[0 0 7 0] 

1 2, M'J-^fXF 

*x>»*SinU «@*£l]ML*:37 0 C<Q^M*, Jfil*»<fc«S fc: 200«L/«inT?»* U 2 
0tL/ m in<D»j£Tlftlfc*;5ifiir*o C © * x 3*tt]fii«fcRU «31fci:f£ 0 6 0# 

©Ha«y-*§S**£*»flK Jt«Wi:fcfc30*©jfli«»ft«%ffl^, jfii*y-*Lfc* 
[ 0 0 7 1 ] 

1 3, 4>£*§S©@3ttt 
*3!*#I10,000#*3|?fc, 3OM*~35M*0*5> a -;l,*— Xfc« TA , U 2«3R#y 

[ 0 0 7 2 ] 

1 4 , tfa^H©Sjfiltt 

HlSni . 5 m 2 Ot^a-AOllHlitSiti^iftL, mm Afr & SIX U fc'N 
, 3 7tT-ii$!)Sai OOml/ml n, 1 ISfW«8!T * » ffB Mtetu i: 6 0 # © 

*§lE<I = iiJ£<l (eo#) x*\-r h$n; * h (o») Av^ij^ (eo#) 
tt IE it 5 6 ifii « t ifii /j> is © x ft * * ft ffl 1 5 o 

^ft* = ffliEi[ (eo^) /mmmtemmx 100 

[ 0 0 7 3 ] 

(*atw i ) 

#U x-r^X^^XfifttAf^Xtti, X5*in;H 8 0 0 P)l7 6K 
«%, #U tf-/H£nU F> (BASFttHaU K>K-9 0) 4. 8RS%, 
h75 KCDMA c)7 4. 6gfi%, R O* 3 KM % * 5 0 °C — »c » L , O^Tft 
£#>7*/I^T£rt*- 5 0 OmmHgSTKJEELfcfc, ^IiLtSI|§M 

mmmmvmmzfritz* mmmm%3 o M m , 1 5 M m © 2 ©<o$*S7^2-fc«Hc 

SLfcfc, 6 5tttoSLftfa-7Yy^J7^X/X;l/©^«(X'J y r- <fc 9 tfj T 3 
*Wfcr, *mmm&tLT?tb-7 0OmmHaV6 0#m&«LWl *i er^j r 
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**«**»*< 60t C DMAc20Sl%^ M T'i@M < M«ttOl!l!«k: 
»*±»ffc. COitWMOl^ltWHEBT 5n./.|.Tf»,ft, mm Lit 
^^J/*** 7 **'***'**™* h1§ ^ W6 0 M -e*!»,«6 1i 

0 Orp.X 5,i B H4 WU t Mirt0iS ^^ t , 2 *x ziS^iSJ* 

W 225 J J » ' f? = ^1 8 «lr-r^-f * 0«H| * o " 5 k 

^?f S 'i PalCT1 2 ^M^^a*ffofc 0 ^fCV^Dfcffi^o. 2kW 

[ 0 0 7 4 ] 
[ 0 0 7 5 ] 

Klfll*»{t»rtk:RO**3lS*L2 5 kGy©RlK*«?y**JHtfL8e«*lS*fTofc 
o y«IH*«OJlli*»{fc«J:0*ffl*«t«e)HlL, *ffl»|(||lc«LfekC5, PVP 

[ 0 0 7 6 ] 

Sfc, ^^>»*P»f»^lfa*^^M«2 OOmL/min, SifiigaiOmL/mlnf 

S: % H 1 tc 75 L o 
[ 0 0 7 7 ] 
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m 


W2 


m 3 


W4 


it* 
Ml 


it* 
W2 


It* 


It* 
PI 4 


It* 
PI 5 


(ml/rrf/hi7mmH|{) 


580 


383 


622 


416 


5C5 


337 


307 


- 


1210 


(MPa) 


0.6 


0.7 


1.1 


0.9 


0.6 


0.6 


0.6 




0.7 




0.75 


0.90 


0.83 


0.87 


0.76 


0.73 








(*) 


0 


0 


0 


0 


0 


0 


0 


- 


0 


P V PfiSftlft 
(ppm) 


4 


7 


8 


4 


6 


21 


11 


14 


- 


pvpowi-ft [a] 


25 


22 


35 


30 


18 


45 


39 


28 


- 


^ ffii 03 tfi i iii fX? led 


11 


12 


17 


18 


4 


20 


21 


9 


- 


P v P /rt/>Vi.*'l<il A Till 


36 


27 


39 


40 


19 


41 


23 


57 




— ^£1 


1.4-1 


1.23 


1.11 


1.33 


1.06 


0.91 


0.59 


2.04 


- 


«HT PVP/PSf 


4 3 


3.9 


7.6 


3.9 


2.5 


13.2 


8.8 


10.5 




^ m J — 


0.6 


0.5 


0.8 


0.6 


0.4 


0.3 


0.4 


0.2 




(%) 


18 


19 


13 


19 


20 


11 


12 


5 


9 




2.0 


2.8 


1.7 


1.7 


3.4 


4.5 


2.G 


1.9 


0.5 


K-:/«H PVP/PSf 


0.27 


0.28 


0.49 


0.28 


0.27 


O.f.8 


0.68 


0 30 




(*) 


0 


0 


0 


0 


0 


17 


0 


30 


0 




ND 


ND 


ND 


ND 


ND 


M 


ND 




ND 




*r 


* 


*T 


ff 








ft 


m 




o 


O 


O 


O 




O 


O 




X 




o 


O 


O 


o 


O 


o 


X 







10 



20 



30 



[ 0 0 7 8 ] 

(Jt«M l ) 

tt**W*#y K-ZUfctJiJ (BASFttBaU K>K-9 0) 2. 4RIX, *J* + 
*7th75H(DMAc)7 7Rl%tfIU ^^g|5fi$^7 0 OmmtSILft^ 

4Ri%, filtil 9 9. 5 M m, mmtZS. 8 M iT? ft o ft 0 ft & tltc *a*|«JKfc <fc 

[0 0 7 9] 

(it«M2) 

Sftfli i icfc^T, p v p (b a s f*±«k!3>; k>k- 9 0) ©fta&s* 1 2 . or 

«%, y^fA/7th75F*6 7. 4 gf % £ L fc Uftligttfll 1 R« fc u T I5^JS 
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aifc^-r. *it®mT*ntbtitc*Q&mit, ?jaffi©*ajf©p v p#ftw*tf«< p 
*'>y©jiii*«i'\oaa««*6nfc, 

[0 0 8 0] 

. *Jt««n?»6nfcttia!*iiKi4 % j*«iiio«aji©Pvp©#ft«ij-&^ffi<, wn 

[0 0 8 1 ] 

(MM 2) 

#yi-fAX**y(fift*if>^tH, X^I^;M 8 0 0 P)18, 8 II 

#'J U-/H£nU K> (BAS Ftt«3U K>K-9 0) 5. 2li%, 
■feh75K(DMAc)7 1 . Oli%, 7k5Stfi%£ 5 0°CT-&«5U O^flS^y^ 

^*3te««le*rt**HL 1 O^H&SLfco C®jtft*3BI|t>3KlT8H)RK®M 
IS*ffofc. ffSnftSIgi^ 1 5 /i m, 1 5 p m©2g©7^;l/*-fclLfc&, 7 

o°cfcipfiLft^a-y^>^U7^xyX;i'CDn«xu y h & t) ntffi-r s i: HR#fc> ft 

SRJBHfci: LT?ib- 7 0 OmmH g^2mmm%MLrc 1 0 °C © 5 5 II % D M A c 
*&$*ftffittffi?L<fc OtttBL, JlS&WlCj; i>fl*i:*ir«n;fc 3 3 0 iiOlT^t y 7 
gP^Siim, 6 0'C<D*tp-?*BStff Co ®>%Lfc?-*~7Jy*V yjZSXfrVSX 
;VXU y Kltt, ¥$4 5 /imt'S!), S*45, 5, i<h44. 5 pm, ^y?hfO 
«/h«OJttt 1 . 0 2, F97hJtl4l. 0 6, «S»©tt»a*tt0. 12k 
g/k g oft, *Bfi^6 9l«S(76n^4>S*||li8 5 °C©*?5fctf * 4 5 

»raaa*-&»«fcaa0«*tti«#?*i&£bfcft#*±tffc o Lett©*?*!© 

«'\©«*±tfafttt 6 5 m/nin-V^otzo K tp ^ & gg ft i o, 0 0 0*OJR©JB») t 
^*Wii:ra«©#Ux^u>»©7-f 30t©40vol%^y 
7p^y-;l/#»«T*3 0#x 2 mgatft* U *fcll»l,fc. C07-f^fa8Sh 
fcfiiBttflB© 6 0 Orpmx 5 linmS&IKffi&fT W K jR S ■ ft © H £ r - 7" 

/nc48*x2«t*?n, 7 kio-r^PtttjHifrsfcfcfcicieftaBrt* 

5 k P a tMJIL 6 5#|HU£**iS*fTofc. «^T^-f*n»flj* 3 . 5kW, MES 

5 k P ateT 5 OtflHJftjli&afcfT-afco 5 6 ^ * n$fcB 7j£ 2 . 5kW{c£i:LT 

6 5 °CT* $2 . 8Si%ffeoft„ IS*Ig*©*3I«M©fel&0n-9-a: 

o WZtirctpQ&m<Dft%te 2 0 0 . 5 p m* HJVtt 2 8. 2 jimffeoft. 
[ 0 0 8 2 ] 

[ 0 0 8 3 ] 

KjfoS^fc«rtteR0#%3fc*, ttMLfcfc, 2 5 k Cy© y »*JH«LSB«*2ia*fTo fe. 
y IMc JH»fc©jfoM^ 2 fcilfciaj&ttju jgfflftKllfcflifttcs, PVP 

[ 0 0 8 4 ] 

>»iiKi*<Des. f ffl*Ji>*^6*a!*rt«icaa«nfcxy f h*->>H:*HiHiii« 

f 0 0 8 5J 



(22) 



JP 3551971 B1 2004.8.11 



*'Jl-fH)V*y (fift^r -y ntl, X^#X7-fe;W 8 0 0 P) 2 3gfi 
%, P VP (BASFtt«=HJK>K-30) 7Si%, DMA c 6 7«i%, * 3 «* 

C®*tt*20*!>igLT««S«©Kfi*fTofc. »?,nfciaSim^^3 0 um, 3 0 
|»m©za©7Y;^-taift^ 5 0°CfctafiL7^a-7V:/*l>7^/;OV© 

SISJSH^i: LT^&MEIH^L/c 5 0 °C © 5 Ofl%DMA c * $ $ £ (± ffl U ffi^fiFlC 

fi!JBLftfa-^^.j7^^*0/^X'J 7 MS«, ^Pl^ 4 5 /imTfctK « 
*4 5. 5 /» m, «/Jn 4 4. 5 /im, 7s U >y MI©«*ffi, «/MtOiktt 1 . 02, h*7 
7Mt«l. OB.tMOtttUBO. 07kg/kgeia*T*oft. IBII» 

65i*atf&nfc*3S*iu4 8 5 °c©*j5t»^4 5® mm® zv®®t®m<D®*ftigi ft 

**&£LfeM*±tf;fc 0 COfc*©*S*lit©*B'\©ji*±tf3giiEtt8 om/iln? 
feofc ffSftfe 1 0,0 0 0#©*£;feffli£t±i5fc#*?Tta-f , *©$!= 6 0°CT' 1 8 

^ ##T*SS*ig 1 fc*Lfc 0 
[ 0 0 8 6 ] 
(it«M5) 

*'Jl-fHjW^ (ftft^Af7 *Xtt»X5*x*-Ir;M800P) 20»S%, h y x 

tt») 40Ra%*B*, »»LTi&-aiWa«it*}«*||«Lfe. C©«M»«*ffl^T 
f LTN-;<*;V2 -Ifoy K >/ h 17 x^ U^^ij a = 5/5/90* 

«ffibfe«ttttM«2i:|i3«fcLT*2*lt**i;fc 0 *^*S|C5^gttl95 M m, «Ptt5 

oft, 
[ 0 0 8 7 ] 

[ 0 0 8 8 ] 

*U X^^V(7€raa»!P-3500) 1 8 . 5 81%, # 'J tT x ;Hf D U K y (BASFttSK-60 
) 9Ri%, ^^f;P7* h75 K(DHAc)6 7 . 5 Kl % , 7K 5 «S % * 5 0 °C T? mm L 

jSftfi^^XftUft^* 5 t*<-k:jRrt*«BI!Ui 5^M»«Ufc 0 <l©J*ft£ 3B«t) 
5BUT««»«<OIK?a*tTofco ff5nfcSK»K£ 15 M> 1 5 jii©2«0 7-Ml/* 
-fcSLfcfc, 4 0 XlctoULK?- V 7 4 Z/Xj\,<D>r\.Wz.V y h iOttffl 

fSt^Bffc, LT*»«ffiaK*l,fcO I?, 3 SJiaKDMAc******- 

7V:/* U 7-f */X*©rt«ttffl?LJ:!>ttHiu IS*ff fc J: ?> ttatfcKWSnfe 6 o 0 

ii©x7^+ »y^a$*jiji», 5 o°c<D*^T**@^-a-7t 0 «iLftfa-y>f^y7 

^X/X^CD/X;VXU >y hffili, ¥*S6 0 ji 1 u m, */>5 9 fi m, 

X'JyUO**!, «/MBOJtfci: 1 . 0 3, K97hifcl4l. 0 1 , £ 5£ SB O *6 *f M S 
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* NOTICES * 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows t he word which can not be translated. 
3. In the drawings, any words are not translated. 
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(57) [Claim(s)] ~ "~ ~ 

[Claim 1] 

In the polysulfone system hollow fiber which becomes considering polysulfone system resin and 
a hydrophilic macromolecule as a principal component, 

(b) Make abundance of the hydrophilic macromolecule of the outermost layer of the blood 
contact side front face in a polysulfone system hollow fiber into 1 . 1 or more times to the 
abundance of the hydrophilic macromolecule of the layer near the front face of this blood contact 
side front face. 

(b) Make abundance of the hydrophilic macromolecule of the outermost layer on the front face 
of opposite into 1.1 or more times to the abundance of the abundance of the hydrophilic 
macromolecule of the outermost layer of a blood contact side front face the blood contact side in 
a polysulfone system hollow fiber. 

The polysulfone system permselectivity hollow fiber characterized by preparing a range in the 
rate of the abundance of a hydrophilic macromolecule also to each class to say 
[Claim 2] 

The polysulfone system permselectivity hollow fiber according to claim 1 to which the depth is 
targetted the thing to lOnm by the depth targetting the thing to 1000-1500nm (1-1.5 
micrometers) in the layer near the front face from a blood contact front face from a blood contact 
front face with the outermost layer of the blood contact side front face in a polysulfone system 
hollow fiber. 
[Claim 3] 

The polysulfone system permselectivity hollow fiber according to claim 1 to 2 to which 
abundance of the hydrophilic macromolecule in a polysulfone system hollow fiber is 
characterized by being 25 to 50 mass % in five to 20 mass %, and a blood contact side and the 
outermost layer part on the front face of opposite in the outermost layer part of a blood contact 
side front face by part for 20 to 40 mass %, and the layer near the front face 
[Claim 4] 

The polysulfone system permselectivity hollow fiber according to claim 1 to 3 characterized by 
using 99 to polysulfone system resin 80 mass %, and the hydrophilic macromolecule 1 - 20 mass 
% as a principal component. 
[Claim 5] 

The polysulfone system permselectivity hollow fiber according to claim 1 to 3 characterized by a 
hydrophilic giant molecule being a polyvinyl pyrrolidone. 
[Claim 6] 

The polysulfone system permselectivity hollow fiber according to claim 1 to 5 characterized by 
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the elution volume from the hollow fiber of a hydrophilic macromolecule being 10 ppm or less. 
[Claim 7] 

The polysulfone system permselectivity hollow fiber according to claim 1 to 6 to which hole 
density of a hollow fiber outside surface is characterized by being less than 25% 8% or more 
[Claim 8] ' 
Said hydrophilic macromolecule is a polysulfone system permselectivity hollow fiber according 

J, t0 7 charactenzed b Y having constructed the bridge and having insolubilized in water 
[Claim 9] 

The polysulfone system permselectivity hollow fiber according to claim 1 to 8 characterized b v 
using for blood purifiers. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] ~ ~' " ~~ 

[Field of the Invention] 

[0001] 

Safety and the stability of this invention of the engine performance are high, and it is excellent in 
module assembly nature, and relates to the direction for use and its manufacture approach as the 
polysulfone system permselectivity hollow fiber suitable for especially blood purifiers, and blood 
purifier of that. 

[Background of the Invention] 
[0002] 

In the blood purification therapy in a renal failure therapy etc., modules, such as the cellulose 
which is a natural material and cellulose diacetate which is the derivative, cellulose triacetate, 
hemodialyzer using the permeable membrane using macromolecules, such as polysulfone, 
polymethylmethacrylate, and a polyacrylonitrile, as synthetic macromolecule and ultrafiltration 
membrane as separation material, a hemofiltration machine, or a hemodialysis filter, are widely 
used in order to remove the urine toxin in blood, and wastes. The module using especially the 
film of a hollow filament mold as separation material has a still higher significance in 
advantages, such as productivity at the time of modular production, to the dialyzer field in 
reduction of extracorporeal circulation blood volume, and the height of the matter removal 
effectiveness in blood. 
[0003] 

Polysulfone system resin with permeable ability high as what agreed most in the advance of a 
dialysis technique in the above-mentioned film material attracts attention. However, when 
semipermeable membrane is made from a polysulfone simple substance, since polysulfone 
system resin is hydrophobicity, it is lacking in compatibility with blood, and since an air lock 
phenomenon is caused, it cannot use for blood processing as it is 
[0004] 

As the solution approach of the above-mentioned technical problem, a hydrophilic 
macromolecule is blended with polysulfone system resin, a film is produced, and the approach of 
giving a hydrophilic property to the film is proposed. For example, the approach of blending 
polyhydric alcohol, such as a polyethylene glycol, is indicated (for example, the patent reference 
1, 2 reference). 
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[Patent reference 1] JP,61-232860,A 
[Patent reference 2] JP.58-1 14702,A 
[0005] 

Moreover, the approach of blending a polyvinyl pyrrolidone is indicated (for example, the patent 

reference 3, 4 reference). 

[Patent reference 3] JP,5-54373,B 

[Patent reference 4] JP,6-75667,B 

[0006] 

The technical problem described above by the above-mentioned approach is solved. However in 
the hydrophihc-property-ized technique by blending a hydrophilic macromolecule, the 
membraneous ability of a hollow fiber influences greatly with the concentration of the 
hydrophilic macromolecule which exists in the film inside in contact with blood, and the film 
external surface of an opposite side, and the optimization becomes important. For example, 
although haemocompatibility is securable by raising the hydrophilic macromolecule 
concentration of a film inside, since the elution volume to the blood of this hydrophilic 
macromolecule will increase and the side effect and complication at the time of long-term 
dialysis will happen by are recording of this eluted hydrophilic macromolecule if this surface 
concentration becomes high too much, it is not desirable 
[0007] 

When possibility that the high endotoxin ( inner poison system ) of the hydrophilic property 
include in dialysing fluid when the concentration of the hydrophilic macromolecule which exist 
in the film external surface of an opposite side be too high infiltrate into a blood side increase , 
and it lead to cause side effects , such as generation of heat , on the other hand or the film be dry 
, the hydrophilic macromolecule which exist in a film outside surface intervene , hollow fibers 
adhere and ( fixing ) carry out , and the new technical problem of module assembly nature get 
worse be cause . On the contrary, although it is desirable to make low the amount of hydrophilic 
macromolecules which exists in a membranous outside surface at the point of suppressing 
permeation by the side of the blood of endotoxin Since familiarity by the physiological saline 
used since it is humid becomes low in case the hollow fiber bundle dried after the module 
assembly for the assembly is returned to a damp or wet condition, since the hydrophilic property 
of an outside surface becomes low Since it leads to generating of the technical problem said that 
the priming nature which is the purge nature of the air of the chip box of this humid actuation 
falls, it is not desirable. 
[0008] 

The approach of making it into at least 1 . 1 or more times of the rate of a mass ratio of the 
hydrophilic macromolecule with which the rate of a mass ratio of the hydrophilic macromolecule 
which makes the specific range concentration of the hydrophilic macromolecule which exists in 
the compact layer of the internal surface of a hollow fiber as a policy of the above-mentioned 
technical-problem solution, and exists in the above-mentioned compact layer of an internal 
surface exists in an outside-surface layer is indicated (patent reference 5 reference). That is, the 
above-mentioned technique is a technique of the thought which suppresses generating of fixing 
of the hollow fibers generated when raise the rate of a mass ratio of the hydrophilic 
macromolecule which exists in the compact layer front face of an internal surface, 
haemocompatibility is improved, the rate of a mass ratio of the hydrophilic macromolecule 
which exists in an outside surface conversely is made low and the film is dried. The problem lead 
to generating of the technical problem said that the priming nature which is another technical 
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problem described above in order that the rate of a mass ratio of the hydrophilic macromolecule 
which exists in an outside surface might pass low falls although the technical problem with 
which the endotoxin ( inner poison system ) contained in the dialysing fluid which is one of the 
technical problems which were described above with this technique in addition to this technical 
problem infiltrates into a blood side is also improved is left behind , and the improvement is 
required . 

[Patent reference 5] JP,6-165926,A 
[0009] 

Moreover, although it is the hollow fiber of homogeneous membrane structure, when the 
abundance of the hydrophilic macromolecule in the internal surface, outside surface, and film 
pars intermedia of a hollow fiber of a hydrophilic macromolecule near [ by which the quantum 
was earned out with the infrared absorption method ] the front face specifies, the method of 
improving the technical problem with which the endotoxin (inner poison system) contained in 
the dialysing fluid which is one of the above mentioned technical problems infiltrates into a 
blood side is indicated (for example, patent reference 6 reference). Although one of the above- 
mentioned technical problems improves with this technique, when it uses for the therapy which 
heightens fluid pressure rather than the former, such as hemodialysis filtration, especially - the 
technical problem said that priming nature falls is not solved, and pressure resistance runs short 
since the diameter of puncturing of a hollow fiber outside surface is large -- there is a fear of a 
hollow fiber being damaged, for example like said technique. 
[Patent reference 6] JP,2001-38170,A 
[0010] 

Furthermore, haemocompatibility and the method of improving the elution volume to the blood 

of a hydrophilic macromolecule are indicated by specifying the surface abundance of the 

hydrophilic macromolecule of the internal surface of a hollow fiber (for example, seven to patent 

reference 9 reference). 

[Patent reference 7] JP,6-296686,A 

[Patent reference 8] JP,11-309355,A 

[Patent reference 9] JP,2000-157852,A 

[0011] 

the above-mentioned technique ~ any - although ~ about the rate of an abundance ratio of the 
hydrophilic macromolecule of the outside surface of the opposite side of a hollow fiber, 
reference is not made at all, and all the technical problems by the rate of an abundance ratio of 
the hydrophilic macromolecule of said outside surface carried out cannot be improved 
[0012] 

About the technical problem with which endotoxin (inner poison system) infiltrates into a blood 
side among the above-mentioned technical problems, endotoxin has the hydrophobic part in the 
molecule, and the approach using the property of being easy to stick to a hydrophobic ingredient 
is indicated (for example, patent reference 10 reference). That is, it can attain by making the ratio 
of the hydrophilic macromolecule to the hydrophobic macromolecule in the outside surface of a 
hollow fiber 5 - 25%. To be sure, although this approach is an approach desirable as an approach 
of suppressing permeation by the side of the blood of endotoxin, in order to give this property, it 
needs to remove the hydrophilic macromolecule which exists in a membranous outside surface 
by washing, and this washing takes the great processing time to it, and it is economically 
disadvantageous. For example, in the example of the above-mentioned patent, shower washing 
with 60-degree C warm water and washing with 1 10-degree C hot water are performed over 
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every 1 hour, respectively. 

[Patent reference 10] JP,2000-254222,A 

[0013] 

Moreover, although it is desirable to make low the amount of hydrophilic macromolecules which 
exists in a membranous outside surface at the point of suppressing permeation by the side of the 
blood of endotoxin Since familiarity by the physiological saline used since it is humid becomes 
ow in case the hollow fiber bundle dried after the module assembly for the assembly is returned 
to a damp or wet condition, since the hydrophilic property of an outside surface becomes low 
Since it leads to generating of the technical problem said that the priming nature which is the 
purge nature of the air of the chip box of this humid actuation falls, it is not desirable As an 
approach of improving this point, the approach of blending hydrophilic compounds, such as a 
glycerol is indicated (for example, the patent reference 11,12 reference). However, in order that 
a hydrophilic compound may commit this approach as a foreign matter at the time of dialysis and 
this hydrophilic compound may tend to receive degradation of photodegradation etc., a bad 
influence is led to modular preservation stability etc. at technical problems, such as ****** 
Moreover, the technical problem that adhesion inhibition of the adhesives when fixing a hollow 
fiber bundle to a module in a module assembly is caused also occurs. 
[Patent reference 1 1 ] JP,200 1 - 1 90934, A 
[Patent reference 12] The patent No. 3193262 official report 
[0014] 

As an approach of avoiding fixing of the hollow fibers which are another above-mentioned 
technical problem, the approach of making hole density of a membranous outside surface 25% or 
more is indicated (for example, above-shown patent reference 6 and patent reference 13 
reference). To be sure, although this approach is an approach desirable as an approach of 
avoiding fixing, since hole density is high, film reinforcement becomes low and it has the 
problem of leading to technical problems, such as blood leak. Especially, although the thing of 
the abstract structure of preparing a precise barrier layer in the internal surface of a hollow fiber 
is indicated by the patent reference 13, the detailed technical matter about the ratio of the 
abundance of the detailed structure about the outermost layer and the layer near the front face of 
a blood contact side front face and a hydrophilic macromolecule is not shown in it at all 
[Patent reference 13] JP,7-289863,A 
[0015] 

On the other hand, the approach which value[ specific ]-ized the membranous hole density and 

the hole area of an outside surface is indicated (for example, patent reference 14 reference) 

[Patent reference 14] JP,2000-140589,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0016] 

Safety and the stability of this invention of the engine performance are high, and it is excellent in 
module assembly nature, and is to offer the polysulfone system permselectivity hollow fiber 
suitable for especially blood purifiers. 
[Means for Solving the Problem] 
[0017] 

In the polysulfone system hollow fiber which becomes considering polysulfone system resin and 
a hydrophilic macromolecule as a principal component as a result of examining this invention 
wholeheartedly, in order to solve the above-mentioned technical technical problem 



5 



(b) Make abundance of the hydrophilic macromolecule of the outermost layer of the blood 
contact side front face in a polysulfone system hollow fiber into 1.1 or more times of the 
abundance of the hydrophilic macromolecule of the layer near the front face of the said blood 
contact side front face. 

(b) Make abundance of the hydrophilic macromolecule of the outermost layer on the front face 
of opposite into 11 or more times to the abundance of the hydrophilic macromolecule of the 
holbwfiber" " C ° ntaCt ^ ^ f3Ce ^ bl ° 0d C ° ntaCt Slde in a ^^ne system 

L h r^ Ve ;T^ 0 te ^ iC&l Pr ° blem iS S ° ,Vable ^ con ^ring as the polysulfone system 
ahTn W I Y h0ll0W f lhQi : t0 * ay Whkh the ran § e in the rate of the abundance of 

a hydrophilic macromolecule also to each class, as a detailed embodiment - the abundance of 
the hydrophilic macromolecule of the outermost layer of this blood contact side front face - 
usually - five to 60 mass % - proper - ten to 50 mass % - it is 20 to 40 mass % more 
preferably. The range of the abundance of the hydrophilic macromolecule of the layer near the 
front face which adjoins it is usually about two to 37 mass % extent, and is 5 - 20 mass % extent 
the optimal. Furthermore, in the abundance of the hydrophilic macromolecule of a blood contact 
side and the outermost layer on the front face of opposite, to the abundance of the hydrophilic 
macromolecule of the outermost layer of a blood contact side front face, since it is 1.1 or more 
times, if there is abundance in the outside surface of the hollow fiber of a hydrophilic 
macromolecule a 25-50 mass % grade, it is sufficient. Allocation of the proper abundance of 
these each class can also take into consideration the point that the elution from the hollow fiber 
ot a hydrophilic macromolecule makes it 10 ppm or less, and it can opt for it 
[Effect of the Invention] 
[0018] 

The polysulfone system hollow fiber of this invention has safety and the high stability of the 
engine performance, and it excels in module assembly nature, and there is an advantage suitable 
as an object for hemodialysis method hollow filament mold blood purifiers which has the high 
water permeability ability used for the therapy of chronic renal failure to say. 
[Best Mode of Carrying Out the Invention] 
[0019] 

Hereafter, this invention is explained to a detail. 

The hollow fiber used for this invention has the description at the place which consists of 
polysulfone system resin containing a hydrophilic macromolecule. When an example is given 
polysulfone resin and polyether sulphone resin with the repeat unit shown by ** 1 and ** 2 are 
widely marketed as polysulfone system resin, and although the polysulfone system resin in this 
invention is especially the generic name of the resin which has sulfone association and it is not 
limited, since acquisition is also easy, they are desirable. 
[Formula 1] 



6 



[Formula 2] 



[0020] 

Although the hydrophilic giant molecules in this invention are materials, such as a polyethylene 
glycol, polyvinyl alcohol, a polyvinyl pyrrolidone, a carboxymethyl cellulose, a polypropylene 
glycol, a glycerol, starch, and its derivative, they are embodiments with more desirable than 
profit safety according to claim 4 and economical efficiency using a polyvinyl pyrrolidone As 
molecular weight of a polyvinyl pyrrolidone, the thing of weight average molecular weight 
10,000-1 500,000 can be used. The thing of the molecular weight 9,000 specifically marketed 
tram BASF A.G. (K17), In order to acquire the application which it is desirable to use 45 000 
(K30), 450,000 (K60), 900,000 (K80), and 1,200,000 (K90) like the following, and it makes the 
purpose, a property, and structure You may use independently, respectively and two kinds of 
same resin with which molecular weight differs, or different resin of a class may be suitably used 
combining two or more sorts. 
[0021] 

In this invention, making abundance of the hydrophilic macromolecule of the outermost layer of 
the blood contact side front face in the above-mentioned (b) polysulfone system hollow fiber into 
1.1 or more times of the abundance of the hydrophilic macromolecule of the layer near the front 
face of the said blood contact side front face The range of the abundance of the hydrophilic 
macromolecule of the layer near the front face with which making abundance of the amount of 
hydrophilic macromolecules of a making [ than the layer near the front face / more ]-abundance 
of hydrophilic macromolecule of the outermost surface surface layer into optimal 20 to 40 mass 
% adjoins it needs making it exist in the range of about two to 37 mass % extent. Making proper 
abundance of the hydrophilic macromolecule of the layer near the front face into 5 - 20 mass % 
extent in fact is based on this reason. Although it is permissible about a maximum of 10 times it 
is possible that the spreading diffusion of a hydrophilic macromolecule moves from the 
outermost layer to the layer near the front face conversely, and saying also has the situation that 
manufacture of the hollow fiber of such structure becomes difficult, when the scale factor of a 
range becomes not much large more than it. The abundance of the hydrophilic macromolecule of 
the outermost layer of a blood contact side front face By [ which are depended on the count made 
into the about 1.1 to 10-time simple multiplier over the numeric value (five to 20 mass %) based 
on 5 which is the proper abundance of the hydrophilic macromolecule of the layer near the front 
face - 20 mass % ] calculating It means that it is possible to set the abundance of the amount of 
hydrophilic macromolecules of the outermost superficial layer of a blood contact side front face 
as the range of 20 - 40 mass % of optimum dose. As for the ratio, it is usually desirable to make a 
hydrophilic macromolecule exist by the about 1.2 to 3-time range depending on about 1 1 to 5 
tunes and the case the optimal, m fact, the scale factor can be decided to be arbitration in 
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consideration of the engine performance of a hollow fiber. For example, if abundance (content) 

^S^rr^ 1 ^ of the layer near the front face is made int ° 5 — t ° f * e 

aver l^ll 1°' u Z 0 ° f h y dro P hilic macromolecule of the outermost 

dose I ,h bec °™ bemg f « to take within the limits of 20 - 40 mass % of the optimum 
dose which corresponds 4 to 8 times 
[0022] 

If there is abundance in the outside surface of the hollow fiber of the above-mentioned 
hydrophihc macromo ecule a 25-50 mass % grade, it is sufficient for maHn^TZ* of the 
Si ^ — 0lecu f le ° f u ^ outermost layer on the front face of opposite into U or more 
con It H 6 of *e hydrophilic macromolecule of the outermost layer of a blood 

contact side front face in this invention the blood contact side in the above-mentioned (b) 

£ts te : !s oll 7, fiber ' md [t is desirabie that ^ - 1 • 1 - 

theTe isToo IT h h Y 7 ™? m f™ le of the oute ^ost layer of an internal surface. If 
t f le abundan ^ e of the hydrophihc macromolecule of an outside surface, since the 

amount of adsorption of the protein in blood to the supporters part of a hollow fiber increases 
he fall of haemocompatibihty or penetrable ability may take place. On the contrary, possibility 
that the endotoxin (endotoxin) contained in dialysing fluid infiltrates into a blood side if there I 
oo much abundance of the hydrophihc macromolecule of an outside surface increases, when 
fading to causing .side effects, such as generation of heat, or drying the film, the hydrophihc 

Z teZ T t 7 StS ; n , 3 film ° UtSlde SUrfaCe may int6rvene ' hollow f^ers may fix, and 
[0023] assembly nature getting worse may be caused. 

Although they will not be limited especially if the configuration rates in the film of the 
hydrophihc macromolecule to the polysulfone system resin in this invention are sufficient 
hydrophihc property for a hollow fiber, and the range which can give high water content but 
they can be set as arbitration, its 1 - 20 mass % is desirable at a mass rate of a hydrophihc 
macromolecule to a profit according to claim 3, polysulfone system resin 80 - 99 mass % and its 
3 - 1 5 mass A is more desirable. The membranous hydrophihc grant effectiveness may be 
insufficient by under 1 mass %. On the other hand, if 20 mass % is exceeded, the hydrophihc 
grant effectiveness is saturated, and the elution volume from the film of a hydrophihc 
macromolecule increases, and the elution volume from the film of the below-mentioned 
hydrophihc macromolecule may exceed 10 ODm 
[0024] 

If the desirable mode about aforementioned this invention is explained to a detail based on 
technical requirements, in the polysulfone system hollow fiber containing a hydrophihc 
macromolecule, it will be called the polysulfone system permselectivity hollow fiber 
characterized by being satisfied with coincidence of the following property 
(1) The elution from the hollow fiber of the above-mentioned hydrophihc macromolecule is 10 
ppm or less. 

£t T £ 6 a t b f undanc f u oft u he hydrophihc macromolecule of the outermost layer of the blood contact 
f^i u J m 6 above - mentlon ed polysulfone system hollow fiber is 20 to 40 mass % 

(3) The abundance of the hydrophihc macromolecule of the layer near the front face of the blood 
contact side front face in the above-mentioned polysulfone system hollow fiber is five to 20 .mass 

(4) The abundance of the hydrophihc macromolecule of the blood contact side in the above- 
mentioned polysulfone system hollow fiber and the outermost layer on the front face of opposite 
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is 25 to 50 mass %, and they are 1.1 or more times of the abundance of the hydrophilic 

macromolecule of the outermost layer of an internal surface 

[0025] 

In this invention, it is desirable that the elution volume from the hollow fiber of (1) hydrophilic- 
property macromolecule is 10 ppm or less as aforementioned (requirements 1). When this elution 
volume exceeds 10 ppm, the side effect and complication by long-term dialysis by this eluted 
hydrophilic macromolecule may happen. The approach of satisfying this property can be attained 
by optimizing making the configuration rate of a hydrophilic macromolecule for example to a 
hydrophobic macromolecule into the above-mentioned range, and the film production conditions 
ot a hollow fiber etc. 
[0026] 

In this invention, it is desirable that the abundance of the hydrophilic macromolecule of the 
outermost layer of the blood contact side front face in (2) polysulfone system hollow fiber is 20 - 
40 mass /« as aforementioned (requirements 2). Once, as for the rate of the optimal abundance 
tor attaining the effectiveness of this invention proper, although it can be broadly set as 
arbitration like 10 - 50 mass % like [ the abundance of the hydrophilic macromolecule of the 
outermost layer of the blood contact side front face in a polysulfone system hollow fiber ] five to 
60 mass %, what uses 60 to polysulfone system resin 80 mass %, and the hydrophilic 
macromolecule 20 - 40 mass % as a principal component is desirable. Residual blood after 
haemocompatibihty gets worse low, lock out of the hollow fiber by the thrombus which the 
coagulation of blood becomes easy to generate and this solidified on the hollow fiber front face 
occurs the separability ability of a hollow fiber falls or the hydrophilic property on the front face 
ot a hollow fiber in contact with blood uses it for hemodialysis may increase in number under by 
20 mass %. More than 21 mass % of the abundance of the hydrophilic macromolecule of the 
outermost layer of a hollow fiber internal surface is more desirable, more than its 22 mass % is 
still more desirable, and more than its 23 mass % is still more desirable. On the other hand when 
40 mass % is exceeded, the hydrophilic macromolecule eluted into blood may increase and the 
side effect and complication by long-term dialysis by the this eluted hydrophilic macromolecule 
may happen. Below 39 mass % of the abundance of the hydrophilic macromolecule of the 
outermost layer of a hollow fiber internal surface is more desirable, below its 38 mass % is still 
more desirable, and below its 37 mass % is still more desirable 
[0027] 

In this invention, it is desirable that the abundance of the hydrophilic macromolecule of the layer 
near the front face of the blood contact side front face in (3) polysulfone system hollow fiber is 5 
- 20 mass % as aforementioned (requirements 3). Although what uses the range of 60 to 
polysulfone system resin 99 mass %, and the hydrophilic macromolecule 1 - 40 mass % as a 
principal component can set the abundance of the hydrophilic macromolecule of the layer near 
the front face of the blood contact side front face in the above-mentioned polysulfone system 
hollow fiber of this invention as arbitration, as for the abundance of a proper hydrophilic 
macromolecule, it is desirable that it is five to 20 mass %. 7-18 mass % is more desirable 
ordinarily. Although the one higher than the point of haemocompatibihty of the abundance of the 
hydrophilic macromolecule of the outermost layer of the blood contact side front face in a 
polysulfone system hollow fiber is desirable as above-mentioned, if this existence rate increases 
since it will become the phenomenon of the antinomy that the elution volume of the hydrophilic' 
macromolecule to blood increases, in consideration of the proper range, 20 - 40 mass % extent 
will be decided on. 
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[0028] 

On the other hand, although it can be taken comparatively broadly with 1 - 40 mass % which is 
the abundance of the hydrophilic macromolecule of the outermost layer, if abundance of the 
hydrophihc macromolecule of the layer near the hollow fiber internal surface is made into 
outermost layer 30 mass % and layer 35 near front face mass %, the spreading diffusion to the 
outermost layer of a hydrophilic macromolecule becomes active, and the abundance of the 
hydrophihc macromolecule of the outermost layer will accumulate it, and is not, for example 
more desirable [ abundance / than the outermost layer ] than a predetermined design value [ ' 

7Z l£ vr 106 m C , h k f PpUeS at my time by Spreadin S diffusi ™ etc. an exhausted part 
of the hydrophihc macromolecule m the outermost layer is considered in short, the abundance of 
he hydrophihc macromolecule in the layer near the front face will be a value comparatively 

7™ «V T ^ SUPe uf d x al kyer " bdOW 19 maSS % is more desirable on <*> below 
18 mass A is still more desirable. Moreover, since supply of a hydrophilic macromolecule to the 
outermost layer will not be performed if there is too little abundance of the hydrophilic 
macromolecule near the hollow fiber internal surface, the stability of the solute removal engine 
performance or haemocompatibility with the passage of time may fall. Therefore, more than 6 
mass /«, of the abundance of the hydrophilic macromolecule near the hollow fiber internal 
surface is more desirable as an optimal amount, and more than its 7 mass % is still more 
desirable. As for the abundance of the hydrophilic macromolecule near [ this ] the front face it is 
more common than the average abundance which consists of the polysulfone system 
macromolecule 80 - 99 mass %, and one to hydrophilic macromolecule 20 mass % which 
tOoS]™ 6 ^ h ° ll0W flber ° f inVenti0n shown in a Paragraph (0026) that it is a little high. 
This requirement 3 is a factor for overthrowing the above-mentioned phenomenon of an 
antinomy and attaining optimization of the above-mentioned phenomenon on the advanced level 
which was not able to reach with the conventional technique, and is one of the new descriptions 
of this invention. That is, the abundance of the hydrophilic giant molecule of the outermost layer 
oi the hollow fiber which governs haemocompatibility was set as the minimum level which 
haemocompatibility can discover. However, in the abundance of this outermost layer early 
haemocompatibility is eluted into blood, although the hydrophilic macromolecule which exists in 
this outermost layer is little-by-little, if long-term dialysis is carried out, although it can be 
satisfied, and the technical problem that steps and haemocompatibility fall with progress of 
dialysis generates it. It improves by specifying the abundance of the hydrophilic macromolecule 
of the layer near the front face of a blood contact side front face [ in / for the durability of this 
haemocompatibility / the above-mentioned polysulfone system hollow fiber ]. By specifying the 
abundance of the hydrophilic macromolecule of the layer near the front face, it completes by the 
technical thought of securing the durability fall of the haemocompatibility that the 
haemocompatibility by the fall of the abundance of the hydrophilic macromolecule of the 
outermost layer by the elution of the hydrophilic macromolecule of the outermost layer to the 
blood by advance of dialysis gets worse with time, by migration to the outermost layer of the 
hydrophihc macromolecule which exists in the layer near the front face. 
Therefore, the abundance of the hydrophilic macromolecule of the layer near the front face of a 
Wood contact side front face may become inadequate [ suppressing the fall of the durability of 
haemocompatibility ] under by 5 mass %. On the other hand, when 20 mass % is exceeded the 
amount of the hydrophilic macromolecule eluted into blood may increase, and the side effect and 
complication by long-term dialysis may happen. Conventionally, there is no example which 
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solved the ingredient behavior based on the proper abundance of the hydrophilic macromolecule 
m the layer near the front face and the layer near the front face of this hollow fiber and its 
structure, and it is just based on this artificer's etc. new knowledge 
[0030] & ' 

hi this invention it is desirable that the abundance of the hydrophilic macromolecule of the 
blood contact side in (4) polysulfone system hollow fiber and the outermost layer on the front 
abunH nTfl 6 " 5 r % aS aforementi oned, and they are 1.1 or more times of the 
abundance of the hydrophilic macromolecule of the outermost layer of an internal surface 

surface, since the amount of adsorption of the protein in blood to the supporters part of a hollow 
fiber increases, the fall of haemocompatibility or penetrable ability may take place AlthouXus 
also possible to consist of a thing of the macromolecule presentation which uses 90 to , 
polysulfone system resin 40 mass %, and the hydrophilic macromolecule 10-60 mass % as a 
principal component once, in fact, more than 27 mass % of the abundance of the hydrophilic 

°f an outside surface is more desirable, and more than its 29 mass % is still more 
desirable. Moreover, in the case of the desiccation film, priming nature may get worse. On the 
T*ri P °ff * ^ ^ f d ° t0Xin ( endotoxin ) stained in dialysing fluid infiltrates into a 
blood side if there is too much abundance of the hydrophilic macromolecule of an outside 
surface increases when leading to causing side effects, such as generation of heat, or drying the 
him, the hydrophilic macromolecule which exists in a film outside surface may intervene 

t <°Z f ? T y ^ X ' ^ o the T^ C&1 Pr ° blem ° f module assembl y nature g etti »g worse may 
be caused. Below 43 mass % of the abundance of the hydrophilic macromolecule in a hollow 
fiber outside surface is more desirable, and below its 40 mass % is still more desirable. 

Moreover, as for the abundance of the hydrophilic macromolecule of the outside-surface 
outermost layer, it is desirable as one of the requirements 4 that they are 1 .1 or more times of the 
abundance of the hydrophilic macromolecule of the internal-surface outermost layer The 
abundance of a hydrophilic macromolecule affects contraction of the hollow fiber after film 
production. That is, contraction of a hollow fiber becomes large as the abundance of a 
hydrophilic macromolecule becomes high. For example, when the abundance of the hydrophilic 
macromolecule of the internal-surface outermost layer is higher than the abundance of the 
hydrophilic macromolecule of the outside-surface outermost layer, by the difference in 
contraction by the side of an internal surface and an outside surface, a micro wrinkle may 
approach an internal-surface side, or a hollow fiber may fracture. Since it will become easy to 
deposit the protein in blood etc. on a film surface, for example when it is used for hemodialysis 
and blood is poured if a wrinkle goes into an internal-surface side, it may lead to the problem of 
penetrable ability falling with time. Since it is such, it is desirable to make high abundance of the 
hydrophilic macromolecule by the side of an outside surface. Furthermore, the hollow fiber of 
this invention has a compact layer in an internal surface, and has the structure which an aperture 
expands gradually toward an outside surface. That is, since the direction of an outside-surface 
side has high voidage as compared with an internal-surface side, it has the property that 
contraction by the side of an outside surface becomes large more. When the effect of the hit is 
also considered, as for the abundance of the hydrophilic macromolecule of the outside-surface 
outermost layer, it is desirable that they are 1.1 or more times of the abundance of the 
hydrophilic macromolecule of the internal-surface outermost layer. They are 1.3 or more times 
still more preferably 1.2 or more times more preferably. 
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For said reason, although the higher one of the abundance of the hydrophilic macromolecule of 
the outside-surface outermost layer is desirable, if 2.0 times are exceeded, the content of the 
hydrophilic macromolecule to a polysulfone system macromolecule macromolecule becomes 
high too much and problems, such as fixing of the lack of on the strength or hollow fibers, back 
flow close of the endotoxin at the time of hemodialysis use, and hydrophilic macromolecule 

more £5£h To 'i ^7 1 ? " ^ StiU m0re P™**** 1 ' 8 or less ti ^s still 
more preferably 1.9 or less times more preferably 

[0032] y ' 

Furthermore, it is a desirable embodiment to insolubilize a profit according to claim 8 and a 
hydrophilic macromolecule by constructing a bridge. It is arbitrary without limitation of the 
bndge formation approach, a bridge formation degree, etc. For example, as the bridge formation 
approach although a gamma ray, an electron ray, heat, chemical bridge formation, etc. are 
mentioned the residues, such as an initiator, are all the points that ingredient permeability is 
[0033] formatlon b y the gamma ray or the electron ray is desirable especially. 

The solubility over dimethylformamide [ in / in the ^solubilization in this invention / the film 
after bndge formation ] is said. That is, l.Og of film after bridge formation is taken, and it 
dissolves in 100ml dimethylformamide, and visual observation of the existence of insoluble 
matter is earned out, and it is judged. When it is the module with which the module was filled up 
with liquid, after draining a sealing liquid first and then pouring pure water for 5 minutes by 500 
mL/min on a dialysing fluid side stream way, pure water is poured for 5 minutes by 200 mL/min 
like a blood side stream way. The pure water of 200 mL/min is dipped and washing processing is 
ended so that the film may finally be penetrated from a blood side to a dialysing fluid side A 
hollow fiber is taken out from the obtained module and let what carried out freeze-dry be a 
sample for unnecessary component measurement. Also in a desiccation hollow fiber module 
^ewashing processing is performed, and it makes it the sample for measurement. 

Next, when the difference in the bilayer is seen, it is the two-layer structure by the concentration 
difference of a hydrophilic macromolecule, and since a hollow fiber is in the inclination which 
an aperture expands, generally it may serve as the two-layer structure which has a consistency 
difference in an outermost layer part and the part near the front face at the detail about the 
internal-surface outermost layer and the layer near the hollow fiber internal surface, as it goes to 
an outside surface from the compact layer of an internal surface. The thickness of this each class 
and its boundary line change to arbitration according to the manufacture conditions of a hollow 
fiber, and the structure of that layer also influences the engine performance somewhat. If it does 
so and the outermost layer and the layer near the front face will carry out from the situation 
which both layers moreover almost adjoin coincidence and is manufactured even if it guesses 
*^cf e productlon P rocess b y the coagulation of a hollow fiber a bilayer forms once - having - 
** - even if things can be recognized, if a boundary sees the distribution curve of the 
abundance of the hydrophilic macromolecule over a bilayer so that it cannot draw a line vividly 
a concentration difference may be in the bilayer resulting from the difference in the abundance of 
a hydrophilic macromolecule so that it may be connected in a successive line in many cases 
Generally, since a fault is made to the distribution curve of the abundance of a hydrophilic 
macromolecule on the boundary of a bilayer, it will be technically impossible to assume that two 
discontinuous layers from which ingredient behavior is different are made. It is also possible not 
to fully act on a function in a design which the layer near the front face will call [ the outermost 
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layer ] 5 mass % by 40 mass %, for example if it carries out from the device in which a 
hydrophihc macromolecule carries out spreading diffusion from the layer near the front face to 
the outermost layer although five to 20 mass % has specified once it of the layer near 20 to 40 
mass % and the front face as optimal range in the outermost layer in the abundance of a 
hydrophihc macromolecule. It is also important to design paying attention to the range of the 
abundance of the simple hydrophihc macromolecule which exists in a bilayer in short The 
numeric value shown as the proper range value by mass •/. expressed to the abundance of both 
hydrophihc macromolecule is made into the basis of calculation. For example, between the 
bilayers which consist of the outermost surface and a layer near the front face if 1 1 or more 
times is converted and calculated with the difference of mass % of the abundance of the 
hydrophihc macromolecule of a between at a bilayer The simple difference of the abundance 
(content) of the hydrophihc macromolecule of a bilayer can be called that in which spreading 
diffusion can do a hydrophihc macromolecule from the layer near the front face smoothly to the 
outermost layer if the difference in the difference of 5 - 25 mass % extent is in 1 - 35 mass % 
extent the optimal. For example, when the outermost layer is made into 32 mass % the layer 
near the front face will be in the range of 7 - 27 mass % extent, and this will satisfy the 
requirements for extent of 1 . 1 to 1 0 times 
[0035] 

In addition, like the after-mentioned, the abundance of the outermost layer of the hollow fiber of 
the above-mentioned hydrophihc macromolecule is measured and computed by the ESCA 
method, and calculates the absolute value of the abundance of the outermost layer part (a depth 
of several angstroms - dozens ofA from a surface) of a hollow fiber. Usually by the ESCA 
method (outermost layer), the depth is more nearly measurable than a blood contact front face in 
the hydrophihc macromolecule (PVP) content to lOnm (100A) extent. Moreover, it is what was 
measured by surface infrared spectroscopy (front face IR), and the abundance of the hydrophihc 
macromolecule of the layer near the front face evaluates the absolute value of the rate which 
exists in the range to the depth equivalent to hundreds of nm, and is more nearly measurable than 
a blood contact front face in an ATR method (layer near the front face) in the hydrophihc 
macromolecule content to depth extent of 1000-1500nm (1-1.5 micrometers). Both abundance 
differs in the existence location. Of course, it can be decided by a class, structure grade etc of a 
hollow fiber whether to set the outermost layer and the layer near the front face as the object by 
recognizing what the depth of from a front face to a thing, and can be opted for it within the 
limits of the above-mentioned depth with careful attention to the point at arbitration. 
[0036] 

The abundance of the amount of hydrophihc macromolecules of an internal surface and an 
outside surface may be related also to the molecular weight of a hydrophihc macromolecule For 
example, from the case where the polyvinyl sulfone of high molecular weight called about 
1,200,000 molecular weight is used, if the polyvinyl pyrrolidone of with a molecular weight of 
about 450,000 low molecular weight is used, it will set to coagulation. In being [ of a polyvinyl 
pyrrolidone ] the solubility, that an elution volume is large, the reason spreading diffusion is 
large, etc. As compared with the abundance one to average mass rate 20 mass [ of a hydrophihc 
macromolecule ] % to a polysulfone system macromolecule, it is in the inclination that the thing 
of the concentration of a hydrophihc, relative comparatively high macromolecule can be 
manufactured, like 20 to outermost layer partial 40 mass %, and five to partial-near front face 20 
mass A For example, since the hollow fiber which uses together and manufactures that from 
which the molecular weight PVP1 5 mass [ of molecular weight 900,000 J % and PVP5 mass [ of 
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molecular weight 45,000 extent ] % differs to polysulfone system resin 80 mass % also 
influences the abundance and the engine performance of PVP of that bilayer, designing a hollow 
[0037] ° m thlS VieWp0mt als ° belon § s VBte* me category of this invention. 

As an approach of attaining the above-mentioned requirements 2 in this invention, and 3 and 4 it 
can be made the range which described above the configuration rate of a hydrophilic 
macromolecule to a hydrophobic macromolecule, or can attain by optimizing the film production 
cond tions of a hollow fiber etc., for example. It is desirable to consider as the two-layer 
neT TZ tt SpeC l Cally has a c °^ncy difference in an outermost layer part and the part 
near the front face in the compact layer formed in a hollow fiber internal-surface side. Namely 
by making it range which mentions the mass rate and internal coagulation liquid concentration 
and temperature of the polysulfone system macromolecule in a spinning undiluted solution^ a 
hydrophilic macromolecule later, although a detailed reason is not known A difference arises at 
the coagulation rate and/or phase separation rate of the outermost layer part of a hollow fiber 
internal surface, and the part near the front face, and I think that the soluble difference by the 
solvent/water of a polysulfone system macromolecule and a hydrophilic macromolecule will 
discover a property like requirements 2 and 3. Moreover, to requirements 4, rationalization of 
desiccation conditions is the important point. That is, in case the hollow fiber of a damp or wet 
condition is dried, the hydrophilic macromolecule which is dissolving in water moves to a front- 
face side from the interior of the hollow film with migration of water. Here, by using desiccation 
conditions which are mentioned later, a certain amount of rate can be given to migration of 
water, and passing speed can be made into homogeneity by the whole hollow fiber, and the 
hydrophilic macromolecule inside a hollow fiber moves to both the front-faces side promptly 
without spots. Since the direction of evaporation of the water from a film surface from an 
outside-surface side increases more than a hollow fiber internal-surface side more therefore it is 
guessed that it is what the amount of the hydrophilic macromolecule which moves to an outside- 
surface side increases, and can attain the requirements 4 which are the descriptions of the hollow 
liber of the invention in this application 
[0038] 

As for the mass ratio of the hydrophilic macromolecule to the polysulfone system 
macromolecule in a dope, 0.1-0.6 are desirable. If there are too few PVP contents among a dope 
it may be difficult to control the PVP abundance ratio in the film in the range of requirements 2 ' 
3, and 4. Therefore, among a dope, as for a hydrophilic macromolecule / polysulfone system 
macromolecule, 0.15 or more are more desirable, 0.2 or more are still more desirable 0 25 or 
more are still more desirable, and 0.3 especially or more are desirable. Moreover, if there are too 
many PVP contents among a dope, since the amount of PVP in the film also increases it is 
necessary to strengthen washing after film production, and may lead to a cost rise Therefore 
among a dope, as for a PVP ratio, 0.57 or less are more desirable, and 0.55 or less are still more 
desirable. 
[0039] 

As internal coagulation liquid, the dimethylacetamide (DMAc) water solution of 15 - 70 mass % 
is desirable. When internal coagulation liquid concentration is too low, since the coagulation rate 
ot an internal surface becomes quick, it may be hard coming to carry out control of the 
abundance of the hydrophilic macromolecule near the internal surface. Therefore, more than 20 
mass /o of internal coagulation liquid concentration is more desirable, more than its 25 mass % is 
still more desirable, and more than its 30 mass % is still more desirable. Moreover, when internal 
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coagulation liquid concentration is too high, the coagulation rate of an internal surface becomes 
slow and it may be hard coming to control the abundance of the hydrophilic macromolecule of 
the outermost surface. Therefore, below 60 mass % of internal coagulation liquid concentration 
is more desirable, below its 55 mass % is still more desirable, and below its 50 mass % is still 
more desirable. Furthermore, it is desirable to control whenever [ internal coagulation solution 
emperature ] at -20-30 degrees C. When whenever [ internal coagulation solution tem^e 2e ] 
taL^mtTT Z faC u S °! idifieS immediatel y after *e nozzle regurgitation, and it may 
Z^lt Z 8 C r° ntr01 ^ abUndanCC ° f the Mrophihc macromolecule near the internal 
Tmore ^7f " [ C ° agUlati ° n S0luti0n ^P**™ ] has ™« desirable -10 degrees C 

or more, its 0 degrees C or more are still more desirable, and its 10 degrees C or more areSill 

Zl fhTd^T^ ^ Wh , 6neVer [ intCmal C ° agUlati0n -^ionTemperature ] is too h gk 
Zt T T th f f embrane struct ^ the internal-surface outermost layer and near the 
front face (roughness and fineness) will become large too much, it may be hard coming to 
^Whenever 11 ? T , h ^lk "^oomolecule the outermost surface and nefr the front 
ZT, ™H i n C ° agulatlon solutlon temperature ] has more desirable 25 degrees C or 
ess and its 20 degrees C or less are still more desirable. Moreover, when internal coagulation 
liquid is breathed out from a nozzle by setting whenever [ internal coagulation solutiorf 
temperature ] as said range, it can control the dissolved gas which had melted serving as air 
bubbles, and generating, that is, it is said by controlling air-bubbles-ization of the dissolved gas 
in internal coagulation liquid that the thread breakage directly under a nozzle and generating of a 
knob are suppressed - secondary - it also has degree effectiveness. As a means to control 
whenever [ internal coagulation solution temperature ] in said range, it is desirable to prepare a 
anger m piping from m intemal coagulation liquid tank to a nozzle. 

It is the desirable embodiment which the hollow fiber bundle of a damp or wet condition is put 
into a microwave dryer, and microwave with an output of 0.1-20kW is irradiated, and is dried 
under reduced pressure of 20 or less kPas as an example of the desiccation approach of a humid 
hollow fiber. When drying-time compaction is taken into consideration, the higher one of the 
output of microwave is desirable, but since degradation and disassembly of the hydrophilic 
macromolecule by fault desiccation or fault heating take place in the hollow fiber which contains 
a hydrophilic macromolecule, for example or there are problems, like the wettability fall at the 
time of use takes place, as for an output, seldom raising too much is desirable. Therefore the 
output of microwave has more desirable 18kW or less, its 16kW or less is still more desirable, 
and its 14kW or less is still more desirable. Moreover, although it is possible even for the output 
of less than O.lkW to dry a hollow fiber bundle, the problem of the throughput fall by the drying 
time being extended may arise. The output of microwave has more desirable 0.15kW or more 
and its 0.2kW or more is still more desirable. As whenever [ reduced pressure / which is 
combined with said output ], although based also on the water content of the hollow fiber bundle 
before desiccation, 15 or less kPas are more desirable, and 10 or less kPas are still more 
desirable. Since a rate of drying speeds up, the lower one of whenever [ reduced pressure ] is 
desirable but when the cost rise for raising whenever [ sealing / of a system ] is taken into 
consideration, it is desirable to make O.lkPa(s) into a minimum. 0.2 or more kPas are 0.3 or more 
kPas still more preferably more preferably. Since the optimum value of the combination of 
S^ri micr ° wave out P ut "duced pressure ] changes with the water content of a hollow 
pottsuha^ 
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For example, when drying the hollow fiber bundle which has the moisture of 50g per hollow 
fiber bundle 20, a total-water-content content is set to 50gx20=l,000g, and the output of the 
microwave at this time has 5kPa(s) suitable for whenever [ 1.5kW and reduced pressure ] 
The exposure frequency of microwave has desirable 1, 000-5, 000MHz, when control of the 
exposure spots to a hollow fiber bundle, the effectiveness which extrudes the water in pore from 
pore are taken into consideration. l,500-4,500MHz is 2,000-4,000MHz still more preferablv 
more preferably. r J 

It is important for the desiccation by this microwave exposure to heat a hollow fiber bundle to 
homogeneity and to dry. In the above-mentioned microwave desiccation, since the uneven 
heating by the reflected wave which carries out accompanying generating at the time of 
generating of microwave occurs, it is important to take means to reduce the uneven heating bv 
this reflected wave. Although this policy is not limited but is arbitrary, the approach of forming a 
reflecting plate into the oven currently indicated in JP,2000-340356,A, for example making 
reflect a reflected wave, and equalizing heating is one of the desirable embodiments' 
It is desirable to dry a hollow fiber within [ in 5 hours ] with the above-mentioned combination 
It the drying time is too long, since the passing speed of the water in a hollow fiber will be slow 
and a hydrophihc macromolecule will stop being able to ride on water easily and it will become' 
easy to produce migration spots, it may become impossible to control the abundance of the 
hydrophihc macromolecule of each part. Therefore, the drying time of a hollow fiber has less 
than 4 more desirable hours, and is still more desirable. [ of less than 3 hours ] Moreover 
although the shorter one of migration of a hydrophihc macromolecule is desirable few when the 
combination of whenever [ microwave frequency output, and reduced pressure ] is chosen from 
the viewpoint of control of degradation and disassembly of the hydrophihc macromolecule by 
generation of heat, and reduction of desiccation spots, as for the drying time, it is desirable to 
take the drying time for 5 minutes or more, and it is more desirable, and is still more desirable f 
of 1 5 minutes or more ] [ of 1 0 minutes or more ] 

Moreover, the highest attainment temperature of the hollow fiber bundle at the time of 
desiccation has desirable 80 degrees C or less. Since there is a possibility of causing degradation 
and disassembly of a hydrophihc macromolecule when temperature goes up too much, the 
temperature of the hollow fiber at the time of desiccation has more desirable 75 degrees C or 
less, and is still more desirable. [ of 70 degrees C or less ] Since the drying time will become 
long if temperature is too low, it may become impossible however, to control the amount of 
hydrophihc macromolecules of each part of a hollow fiber, as point ** was carried out. 
Therefore, the temperature at the time of desiccation has desirable 20 degrees C or more is more 
desirable, and is still more desirable. [ of 40 degrees C or more ] [ of 30 degrees C or mo're ] 
Furthermore, as for a hollow fiber, it is desirable not to carry out a bone dry. If a bone dry is 
earned out, since wettability falls or a hydrophihc macromolecule stops being able to absorb 
water easily in the formation of re-humid at the time of use, it will become easy to be eluted from 
a hollow fiber. The water content of the hollow fiber after desiccation has 1 desirable % of the 
weight or more, and its 1 .5 % of the weight or more is more desirable. If the water content of a 
hollow fiber is too high, since it may become or yarn crushing may occur with the self-weight of 
a ho low fiber that it is easy to increase a bacillus at the time of preservation, the water content of 
a hollow fiber has 5 or less desirable % of the weight, and it is 3 or less % of the weight still 
more preferably 4 or less % of the weight more preferablv 
[0041] 

Moreover, in this invention, it is effective in order to give the property which it described above 
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that the hole density of a profit according to claim 7 and a hollow fiber outside surface is less 
than 25% 8% or more or that 0.3-1.0 micrometers of average hole area of the aperture in a 
hollow fiber outside surface are 2, and it is a desirable embodiment. As for average hole area, 2 
is [ less than 20% 8% or more of hole density ] more desirable 0.4-0.9 micrometers. As for less 
than 8% and average hole area, in the case of 2, a coefficient of water permeability may fall [ 
hole density ] by 0.3 micrometers. Moreover, when drying the film, the hydrophilic giant 
molecule which exists m a film outside surface may intervene, hollow fibers may fix and the 
technical problem of module assembly nature getting worse may be caused. Conversely when 
[0042] enSlty 6XCeedS 25% ° r aVerage h ° le ^ CXCeedS 2 [ L °- micrometer 1. burst ** m ay fall. 
It is also an effective approach to rationalize washing conditions in adjustment of the mass rate 
of a hydrophilic macromolecule to the polysulfone system macromolecule in the spinning 
undiluted solution which carried out point **, and washing of the hollow fiber produced besides 
optimization of the desiccation conditions of a hollow fiber as an approach of making the 
numerical aperture of the approach of making it into the range which described above the 
abundance of the hydrophilic macromolecule in the outside surface of a hollow fiber, and a 
hollow fiber outside surface the above-mentioned range. As film production conditions, warm 
water washing, alcoholic washing, centrifugal washing, etc. have effective optimization of the 
temperature, a presentation, etc. of temperature-and-humidity adjustment of the air gap section of 
a nozzle outlet, extension conditions, and an external coagulation bath as the washing approach 
again. In this approach, alcoholic washing has effective optimization of the humidity of the air 
gap section, and the presentation ratio of the solvent in external coagulation liquid, and a non- 
solvent especially as the washing approach as film production conditions 
[0043] 

As for the air gap section, it is desirable to surround by the member for intercepting the open air, 
and, as for the humidity inside an air gap, it is desirable that a spinning undiluted solution 
presentation, and the temperature and a presentation of nozzle temperature, air gap length, and an 
external coagulation bath adjust. For example, polyether sulphone / polyvinyl pyrrolidone / 
dimethylacetamide / RO water = when passing discharge and a 100- 1000mm air gap from a 30- 
60-degree C nozzle and leading the spinning undiluted solution which consists of 10-25/12.5 / 
89.5 / 0-10.0 to zero to concentration 70 mass %, and an external coagulation bath with a 
temperature of 50-80 degrees C, the absolute humidity of the air gap section serves as 0.01-0 3kg 
[/kg ] dry air. [ 0.5-12.5 ] [ 52.5-89.5 ] By adjusting the humidity of the air gap section to such 
range, it becomes possible to control outside-surface hole density and outside-surface average 
hole area, and outside-surface hydrophilic-property macromolecule content in the proper range 
[0044] F H 5 ' 

As for external coagulation liquid, it is desirable to use the DMAc water solution of 0 - 50 mass 
%. When external coagulation liquid concentration is too high, outside-surface hole density and 
outside-surface average hole area become large too much, and increase back flow close [ by the 
side of the blood of endotoxin ] may be caused at the time of dialysis use. Therefore, external 
coagulation liquid concentration is below 25 mass % still more preferably below 30 mass % still 
more preferably below 40 mass % more preferably. Moreover, when external coagulation liquid 
concentration is too low, in order to dilute the solvent carried in from a spinning undiluted 
solution, it is necessary to use a lot of water and, and the cost for waste fluid processing 
increases. Therefore, the minimum of external coagulation liquid concentration is more than 5 
mass % more preferably. 
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[0045] 

In manufacture of the hollow fiber of this invention, before fixing hollow fiber structure 
completely, it is desirable not to apply extension substantially. If extension is not hung 
substantially, it means controlling the roller rate in a spinning process so that neither slack nor 
too much stress arises in the spinning undiluted solution breathed out from the nozzle The first 
roller velocity ratio (draft ratio) of regurgitation linear velocity / coagulation bath is range where 
0.7-1.8 are desirable. When slack may arise in the hollow fiber said ratio runs less than by 0 7 it 
leads to the fall of productivity and it exceeds 1.8, membrane structure - the compact layer of'a 
hollow fiber splits - maybe destroyed, more - desirable - 0.85-1.7 - further - desirable - 0 9- 
1.6 - it is 1.0-1.5 especially preferably. By adjusting draft ratio to this range, deformation and 
destruction of pore can be prevented and it becomes possible to prevent the blinding of the 
protein m blood to a pit, and to discover engine-performance stability with time and a sharp 
fractionation property. 
[0046] 

The hollow fiber which passed the wash bath is rolled round to skein with a damp or wet 
condition, and is made into 3,000-20,000 bundles. Subsequently, the acquired hollow fiber 
bundle is washed and a superfluous solvent and a hydrophilic macromolecule are removed It is 
desirable for it to be immersed and to process a hollow fiber bundle by this invention as the 
washing approach of a hollow fiber bundle, in ethanol or an isopropanol water solution (70-130- 
degree C hot water or room temperature -50 degree C, and 10 - 40vol%). 

(1) After being immersed in superfluous RO water and processing a hollow fiber bundle at 70-90 
degrees C for 15 to 60 minutes, in hot water washing, take out a hollow fiber bundle, and it 
performs centrifugal hydroextraction. Washing processing is performed repeatedly 3 or 4 times 
updating RO water for this actuation. 

(2) The approach of processing the hollow fiber bundle immersed in superfluous RO water in a 
pressunzation container at 121 degrees C for about 2 hours can also be taken. 

(3) Also when using ethanol or an isopropanol water solution, it is desirable to repeat the same 
actuation as (1). 

(4) It is also the desirable washing approach to wash centrifugally for 30 minutes to 5 hours 
arranging a hollow fiber bundle to a centrifugal washer at a radial, and spraying 40 degrees C - 
90 degrees C wash water in the shape of a shower from the center of rotation. 

You may carry out combining said two or more washing approaches. Also in which approach 
when processing temperature is too low, it may be necessary to increase the count of washing' 
etc., and may lead to a cost rise. Moreover, when processing temperature is too high, 
disassembly of a hydrophilic macromolecule may accelerate and washing effectiveness may fall 
conversely. By performing the above-mentioned washing, abundance of an outside-surface 
hydrophilic-property macromolecule is rationalized, and it becomes possible to reduce the 
amount of fixing control or an effluent 
[0047] 

In this invention, it is important to satisfy the above-mentioned requirements 1-4 to coincidence 
All the properties described above by coincidence achievement of these requirements can be 
satisfied now. 
[0048] 

Since the hollow fiber bundle of this invention has the property as described above, it is an 
[0049] iment desirable Using for proflt blood Purifiers according to claim 9. 
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When using as the above-mentioned object for blood purifiers, burst ** is the blood purifier 
which consists of a hollow fiber of 0.5 or more MPas, and it is desirable that the coefficient of 
water permeability of this blood purifier is more than 150 ml/m2/hr/mmHg 
[0050] 

Burst ** in this invention is the index of the proof-pressure engine performance of the hollow 
fiber after using a hollow filament as a module, and is a pressure which explodes, without the 
ability of the hollow filament when pressurizing the hollow filament inside with air and raising a 
pressunzation pressure gradually bearing internal pressure (burst). Since there are so few 
potential defects which lead to cutting of the hollow fiber at the time of use or generating of a 
pinhole that burst ** is high, its 0.5 or more MPas are desirable, its 0.7 or more MPas are still 
more desirable, and especially its 1 .0 or more MPas are desirable. It may become impossible to 
detect the potential defect which leads to blood leak which burst ** mentions later in less than 
0.5 MPas. When a chief aim is put on raising burst **, thickness is raised or voidage is lowered 
too much, it may be able to stop moreover, being able to obtain desired membraneous ability 
although burst ** is so desirable that it is high. Therefore, when finishing as hemodialysis film 
burst ** has less than 2.0 desirable MPas. Less than 1.7 MPas are less than 1.3 MPas especially 
preferably less than 1 .5 MPas still more preferably more preferably 
[0051] 

Moreover, solute permeability may fall [ a coefficient of water permeability ] by under 150ml[/m 
] 2/hr/mmHg. In order to raise solute permeability, a pole diameter is enlarged or the number of 
pores is increased, but if it does so, it will become easy to produce the problem that film 
reinforcement falls or a defect is made. However, the voidage of a supporters part is optimized 
and reduction of solute transparency resistance and improvement in film reinforcement are made 
to balance by optimizing the aperture of an outside surface in the hollow fiber of this invention. 
The range of a more desirable coefficient of water permeability is more than 500 
ml/m2/hr/mmHg especially preferably more than 400 ml/m2/hr/mmHg still more preferably 
more than 300 ml/m2/hr/mmHg still more preferably more than 200 ml/m2/hr/mmHg. Moreover, 
since it is hard coming to carry out dewatering control at the time of hemodialysis when a 
coefficient of water permeability is too high, below 2000ml[/m ] 2/hr/mmHg are desirable. It is 
below 1000 ml/m2/hr/mmHg especially preferably below 1300 ml/m2/hr/mmHg still more 
preferably below 1500 ml/m2/hr/mmHg still more preferably more preferably below 1800 
ml/m2/hr/mmHg. 
[0052] 

Usually, the module used for blood purification is a culmination used as a product, and it 
performs the leakage test which pressurizes the interior of a hollow filament, or the exterior by 
Ayr in order to check the defect of a hollow filament or a module. When leak is detected by 
pressurization Ayr, the activity to which a module restores abandonment or a defect as a 
defective is made. The air pressure force of this leakage test is several times the guarantee proof 
pressure (usually 500mmHg(s)) of the hemodialyzer in many cases. However, in the case of the 
hollow filament mold blood purification film which have high water permeability especially, 
since a blemish with a minute hollow filament undetectable by the usual pressurization leakage 
test, crushing, a gash, etc. become the origin of the trouble which lead to cutting of a hollow 
filament or generating of a pinhole, as a result blood leak at the time of a therapy at the time of 
the handling ( unpacking, priming, etc.) by the production process ( mainly sterilization and 
packing), transportation process, or clinical site after a leakage test, an improvement be required. 
Evasion of this trouble is possible by making burst ** into said property. 
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Moreover, whenever [ thickness deviation / of a hollow fiber ] is effective to generating control 

of the above-mentioned potential defect. 

[0053] 

Moreover, it is a desirable embodiment that whenever [ thickness deviation / which is that of the 
bias of the thickness at the time of observing 100 hollow fiber membrane cross-sections in a 
hollow fiber module, and is shown by the ratio of maximum and the minimum value ] is small 
As for whenever [ 100 thickness deviation / of a hollow filament ], it is desirable that it is 0 6 or 
more. If at least one hollow filament [ less than 0.6 ] is contained in 100 hollow filaments 
whenever [ thickness deviation ], since it will become easy to generate the potential fault from 
which the hollow filament causes leak at the time of clinical use, whenever [ thickness deviation 
/of this invention ] expresses not the average but the 100 minimum values. Since generating of 
the increase of membranous homogeneity and a potential defect is suppressed for the higher one 
and burst ** of thickness deviation whenever improves, it is 0.7 or more still more preferably 
Less than in 0.6, it is easy to generate a potential defect, and said burst ** may become low and 
may lead to the cause of blood leak. 
[0054] 

In order to make whenever [ this thickness deviation ] or more into 0.6, it is desirable to make 
strictly into homogeneity slit width of the nozzle which is the delivery of for example, a film 
production solution. Although the tube in cage philharmonic mold nozzle for which the spinning 
nozzle of a hollow fiber has the annular section which generally carries out the regurgitation of 
the spinning undiluted solution, and the core liquid discharge opening which serves as a hollow 
formation agent at the inside is used, slit width puts the width of face of the annular section 
which carries out the regurgitation of said spinning undiluted solution. By making dispersion in 
this slit width small, the thickness deviation of the hollow fiber by which spinning was carried 
out can be reduced. It is desirable that the ratio of the maximum of slit width and the minimum 
value carries out to 1.1 1 or less [ 1.00 or more ], and specifically sets the difference of maximum 
and the minimum value to 10 micrometers or less, and it is more desirable to be referred to as 5 
micrometers or less. Moreover, the approach of reducing the regurgitation spots of the inner 
liquid at the time of the film production which optimizes nozzle temperature, optimizing draw 
magnification is also effective. 
[0055] 

Furthermore, it considers as the policy which makes burst ** high, the blemish on the front face 
of a hollow fiber and mixing of a foreign matter and air bubbles are lessened, and an effective 
approach also reduces a potential defect. When inserting a hollow fiber bundle in a module 
container as an approach of reducing blemish generating, at the time of the modular assembly 
which optimizes the quality of the material and surface roughness of the roller of the production 
process of a hollow fiber, or a guide, it is effective to carry out a work whose ** which the 
contact to a container and a hollow fiber or hollow fibers exceed decreases etc. As for the roller 
used in this invention, it is desirable that a front face uses that by which mirror plane processing 
was earned out in order to prevent that a hollow fiber slips and a blemish is attached to a hollow 
fiber front face. Moreover, as for a guide, it is desirable that a front face uses that by which crepe 
processing was carried out, and the thing by which knurling tool processing was carried out in 
the semantics which avoids contact resistance with a hollow fiber if possible. In case a hollow 
fiber bundle is inserted in a module container, after it does not insert a hollow fiber bundle in a 
direct module container but the contact surface with a hollow fiber inserts and inserts in a 
module container what wound around the hollow fiber bundle the film by which embossing was 
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carried out, for example, it is desirable to use the approach of sampling only a film from a 

module container. 

[0056] 

The method of filtering the spinning undiluted solution for film production using a raw material 
with few foreign matters as an approach of suppressing mixing of the foreign matter to a hollow 
fiber, and reducing a foreign matter etc. is effective. In this invention, the sintered filter of 10-50 
micrometers of apertures prepared while leading the spinning undiluted solution which 
preferably [ filtering a spinning undiluted solution using the filter of an aperture smaller than the 
thickness of a hollow fiber ] and specifically carried out the homogeneity dissolution from the 
solution tank to the nozzle is passed. Although what is necessary is just to perform filtration 
processing once [ at least ], it is desirable to make the aperture of a filter small in the semantics 
which prolongs filtration effectiveness and a filter life as it becomes the latter part, when 
dividing filtration processing into several steps and performing it. The aperture of a filter has 
more desirable 10-45 micrometers, and its 10-40 micrometers are still more desirable. When a 
filter aperture is too small, back pressure rises and quantum nature mav fall 
[0057] 

Moreover, as an approach of suppressing cellular mixing, it is effective to perform degassing of 
the polymer solution for film production. Although based also on the viscosity of a spinning 
undiluted solution, standing degassing and reduced pressure degassing can be used. In using the 
spinning undiluted solution of a publication for a paragraph 0017, after decompressing the inside 
of a solution tank to -100 - -760mmHg, the inside of a tank is sealed and it puts for [ 5 minutes - 
] 30 minutes. Repeat degassing processing is performed for this actuation several times. When 
whenever [ reduced pressure ] is too low, since it is necessary to increase the count of degassing, 
processing may take long duration. Moreover, when whenever [ reduced pressure ] is too high, 
the cost for raising whenever [ sealing / of a system ] may become high. As for the total 
processing time, it is desirable to consider as 5 minutes - 5 hours. When the processing time is 
too long, a hydrophilic macromolecule may deteriorate and decompose according to the 
effectiveness of reduced pressure. The effectiveness of degassing may become inadequate when 
the processing time is too short. 
[Example] 
[0058] 

Hereafter, although an example is given and the effectiveness of this invention is explained, this 
invention is not limited to these. In addition, the evaluation approach of the physical properties in 
the following examples is as follows. 
[0059] 

1, measurement of a coefficient of water permeability 

Flow is considered for the blood outlet section circuit (it is an outlet side from a pressure survey 
point) of a dialyzer as all stop filtration with forceps. The amount of filtrate which flowed pure 
water out of the delivery and dialysing fluid side into the dialyzer which kept it warm with 37- 
degree-C thermostat is measured by the measuring cylinder, putting the pure water which kept it 
warm at 37 degrees C into a pressure tank, and controlling a pressure by the regulator. 
Differential pressure between film (TMP) 
TMP=(Pi+Po)/2 

It carries out. Pi is dialyzer entry lateral pressure and Po is a dialyzer output pressure here. Four 
TMPs are changed, a filtration flow rate is measured, and water permeability (mL/hr/mmHg) is 
computed from the inclination of those relation. At this time, the correlation coefficient of TMP 
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and a filtration flow rate must be 0.999 or more. Moreover, in order to lessen the pressure loss 
error by the circuit, TMP is measured in 100 or less mmHgs. The water permeability of a hollow 
fiber is computed from the water permeability of a film surface product and a dialyzer 
UFR(H)=UFR(D)/A 

UFR (H) is [ the water permeability (mL/hr/mmHg) of a dialyzer and A of the water 
permeability (mL/m2/hr/mmHg) of a hollow fiber and UFR (D) ] the film surface products (m2) 
of a dialyzer here. 
[0060] 

Count of 2 and a film surface product 

It asks for the film surface product of a dialyzer as bore criteria of a hollow filament. 
A=nxpixdxL 

Here, for n, the hollow filament number in a dialyzer and pi are [ the bore (m) of a hollow 

filament and L of a circular constant and d ] the effective length (m) of the hollow filament in a 

dialyzer. 

[0061] 

3, burst ** 

The dialysing fluid side of the module which consists of about 10000 hollow fibers is filled with 
water, and a plug is carried out. Dry air or nitrogen is sent in at a room temperature from a blood 
side, and it pressurizes at a rate of 0.5MPa(s) in 1 minute. A pressure is raised, a hollow fiber 
explodes with pressurization air (burst), and pneumatic pressure when air bubbles are generated 
in the liquid filled to the dialysing fluid side is made into burst ** 
[0062] 

Whenever [ 4 and thickness deviation ] 

The cross section of 100 hollow filaments is observed with a 200 times as many projector as this. 

The thickness of the thickest part and the thinnest part is measured about the one yarn cross 

section which has a thickness difference most among 1 visual field. 

Whenever [ thickness deviation ] = the thinest part/thickest part 

Whenever [ thickness deviation ] = thickness serves as homogeneity perfectly by 1. 

The elution volume of 5 and a hydrophilic macromolecule 

The measuring method at the time of using a polyvinyl pyrrolidone as a hydrophilic giant 
molecule is illustrated. 
<Desiccation hollow fiber module> 

The physiological saline was dipped in the modular dialysing fluid side stream way for 5 minutes 
by 500 mL/min, and, subsequently to a blood side stream way, it dipped by 200 mL/min. It 
dipped for 3 minutes, applying filtration to a dialysing fluid side by 200 mL/min from a blood 
side after that. 

<Humid hollow fiber module> 

After extracting a module sealing liquid, the same processing actuation as a desiccation hollow 
fiber module was performed. 

It extracted by the approach set to dialysis mold hemodialysis apparatus manufacture criteria 
using the hollow fiber module which performed the above-mentioned priming processing, and 
the quantum of the polyvinyl pyrrolidone in this extract was carried out with the colorimetric 
method. 

Namely, 100ml of purity is added to lg of hollow fibers, and it extracts at 70 degrees C for 1 
hour. 2.5ml of obtained extracts, 1.25ml of 0.2-mol citric-acid water solutions, and 0.5ml of 
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iodine water solutions of 0.006 conventions were often mixed, and after leaving it for 10 minutes 
at a room temperature, the absorbance in 470nm was measured. The quantum was performed in 
the calibration curve searched for by measuring according to the above-mentioned approach 
using the polyvinyl pyrrolidone of a preparation. 
[0064] 

Abundance in the outermost layer on the front face of inside and outside of 6 and a hydrophilic 
macromolecule 

It asked for the abundance of a hydrophilic macromolecule by X-ray photoelectron spectroscopy 
(the ESC A method). The measuring method at the time of using a polyvinyl pyrrolidone (PVP) 
as a hydrophilic giant molecule is illustrated. 

One hollow fiber was stuck on the sample base, and measurement by ESCA was performed. A 
Measuring condition is as being shown below. 
Measuring device: ULVAC FAI ESCA5800 
Excitation X-ray: MgK alpha rays 
X-ray output: 14kV, 25mA 

Whenever [ photoelectron deoutlet angle ]: 45 degrees 
The diameter of analysis: 400micrometerphi 
Pass energy: 29.35eV 
Resolution: 0.125eV / step 

Degree of vacuum: Less than [ abbreviation 10−7Pa ] 

From the measured value (N) of nitrogen, and sulphuric measured value (S), the PVP content 

ratio in a front face was computed by the following formula. 

<In the case of the PVP addition PES film> 

PVP content ratio (Hpvp) [%] 

= 100x(Nxl 1 l)/(Nxl 1 1+Sx232) 

<In the case of the PVP addition PSf film> 

PVP content ratio (Hpvp) [%] 

= 1 00x(Nx 1 1 1 )/(Nx 1 1 1 +Sx442) 

[0065] 

The measuring method of the hydrophilic macromolecule content in 7 and the whole hollow 
fiber 

The measuring method at the time of using PVP as a hydrophilic macromolecule is illustrated. 
The sample was dried at 80 degrees C for 48 hours using the vacuum dryer, the CHN coder 
(YANAKO analysis industrial company make, MT-6 mold) analyzed the lOmg, and the mass 
rate of PVP was calculated and calculated by the following formula from the nitrogen content. 
Mass rate (mass %) = nitrogen content (mass %) xl 1 1/14 of PVP 
[0066] 

Abundance of the hydrophilic macromolecule in the layer near the front face of 8 and the blood 
contact surface of a hollow fiber 

The measuring method at the time of using PVP as a hydrophilic macromolecule is illustrated. 
Measurement was performed by infrared absorption method analysis. Using the measurement 
sample prepared by the approach same among the above-mentioned hydrophilic macromolecules 
as the abundance in the outermost layer of an outside surface, the measurement near the front 
face performed measurement of an ATR method and the whole film with the transmission 
method. The ATR method measured the infrared absorption spectrum by the approach which 
used diamond 45 degree as an internal reflection element. In measurement, it is SPECTRA. 
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IRmus/SIRM made from TECH was used, the ratio of the absorption intensity Ap of the peak 
originating in C=0 of PVP of the 8722; 1675cm&#l neighborhood in an infrared absorption 
spectrum, and the absorption intensity As of the peak originating in the polysulfone system 
macromolecule of the 8722; 1580cm&#l neighborhood - Ap/As was calculated, since 
absorption intensity is dependent on the measurement wave number in an ATR method -- as 
correction value - the peak location upsilon of a polysulfone system macromolecule - the ratio 
of peak location upsilonp (wave number) of s and PVP - upsilon p/upsilon s was applied to the 
actual measurement. The abundance of PVP of the near layer of the blood contact surface was 
computed by the following formula. 

Abundance (mass %) =CavxAp/Asxupsilonp/upsilons of the hydrophilic macromolecule in the 
layer near the front face 

However, Cav is the PVP mass rate for which it asked by the measuring method of the 

hydrophilic macromolecule content in said whole hollow fiber 

[0067] 

Hole density of 9 and a hollow fiber outside surface 

A hollow fiber outside surface is observed with a 10,000 times as many electron microscope as 
this, and a photograph (SEM photograph) is taken. The image was processed with image- 
analysis processing software, and the hole density of a hollow fiber outside surface was searched 
for. Image-analysis processing software is Image PRO Plus (Media). 
It measures using Cybernetics and Inc. Emphasis and filter actuation are carried out so that a 
pore and the lock out section may be identified in the captured image, then, a pore - counting ~ 
a hole ~ when a lower layer polymer chain can be grasped inside, a hole is combined, and it is 
regarded as one hole and counts. In quest of the accumulating totals (B) of the area (A) of 
measuring range, and the area of the hole in measuring range, it asked by hole density (%) 
=B/Axl00. Ten visual fields of this were carried out and it asked for the average. A scale setup 
shall be carried out as initial actuation, and the hole on a measuring-range boundary shall not be 
excepted at the time of a count. 
[0068] 

10, average hole area of the aperture of a hollow fiber outside surface 

It counted like the preceding clause and asked for the area of each hole. Moreover, the hole on a 
measuring-range boundary was excepted at the time of a count. Ten visual fields of this were 
carried out and it asked for the average of all hole area 
[0069] 

Whenever [ 1 1 and thickness deviation / of a hollow fiber ] 

The cross section of 100 hollow filaments is observed with a 200 times as many projector as this. 

The thickness of the thickest part and the thinnest part was measured about the one yarn cross 

section which has a thickness difference most among 1 visual field. 

Whenever [ thickness deviation ] = the thinest part/thickest part 

Whenever [ thickness deviation ] = thickness serves as homogeneity perfectly by 1. 

12, a blood leakage test 

A citric acid is added, the 37-degree C bovine blood liquid which controlled coagulation is sent 
by 200 mL/min to blood purifier, and blood is filtered at a rate of 20 mL/min. At this time, a 
filtrate is returned to blood and made into the circulatory system. The filtrate of blood purifier is 
extracted after 60 minutes, and the red resulting from leak of an erythrocyte is observed visually. 
The number of modules to which each example and the example of a comparison carried out 
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blood leak of this blood leak trial using 30 blood purifiers is investigated 
[0071] 

13, the sticking tendency of a hollow fiber 

In the bundle, the module case of 30mm phi-35mmphi was loaded with about 10,000 hollow 
filaments, they were closed with 2 liquid system polyurethane resin, and the module was created 
Each five level leakage test was carried out and the number of the module which became the 
poor urethane resin closure was counted 
[0072] 

14, residual blood nature of a hollow fiber 

200ml of heparinized blood which filled the dialysing fluid side of the module of 2 with the 
physiological saline 1.5m of film surface products, and was extracted from health people - a 
blood bag - putting - a blood bag and a module - a tube - connecting - 37 degrees C -- the 
blood rate of flow - it circulates 100 ml/min for 1 hour. The blood for circulation 60 minutes is 
sampled circulation initiation before, and a white blood cell count and a platelet count are 
measured. The measured value is amended with the value of a hematocrit. 
Correction value = a measured-value (60 minutes) x hematocrit (0 minute) / hematocrit (60 
minutes) 

The rate of change of a leucocyte and a platelet is computed from correction value. 

Rate of change = it is value xlOO before correction value (60 minutes) / circulation initiation. 

The autotransfusion was carried out with the physiological saline after 60-minute circulation 

termination, and the number of the yarn which is carrying out residual blood was counted 

[0073] 

(Example 1) 

After dissolving polyether sulphone (product [ made from **-ized KEMUTEKKUSU ], 
SUMIKA Excel 4800P) 17.6 mass %, polyvinyl-pyrrolidone (Kollidon K-90 by BASF AG.) 4.8 
mass %, dimethylacetamide (DMAc) 74.6 mass %, and RO water 3 mass % in homogeneity at 
50 degrees C and decompressing the inside of a system to -500mmHg using a vacuum pump 
subsequently, the inside of a system was sealed immediately and it was left for 15 minutes so 
that a solvent etc. might evaporate and a film production solution presentation might not change. 
This actuation was repeated 3 times and degassing of a film production solution was performed. 
After letting a film production solution pass in order to two steps of sintered filters, 30 
micrometers and 15 micrometers, At the same time it carries out the regurgitation from the 
outside slit of the tube in orifice nozzle warmed at 65 degrees C The 15-degree C 45 mass 
%DMAc water solution which carried out indirect desulfurization mind processing by - 
700mmHg beforehand as internal coagulation liquid for 60 minutes from an inner liquid 
discharge opening Discharge, It is made to solidify in a 60-degree C DMAc20 mass % water 
solution after passing the 450mm dry type section intercepted with the open air with spinning 
tubing, and had wound around skein with the damp or wet condition, this time -- the skein of a 
hollow fiber -- it wound and the raising rates were 75 m/min. The nozzle slit width of the used 
tube in orifice nozzle was an average of 60 micrometers, and the draft ratio of 1 .03 and a film 
production solution of the ratio of a minimum of 59 micrometers and the maximum of slit width 
of a maximum of 61 micrometers, and the minimum value was 1.06. After twisting the film 
made from polyethylene with which embossing of the hollow filament bundle side front face was 
carried out to the surroundings of the bundle of these about 10,000 hollow fibers, it cut in die 
length of 27cm, and considered as the bundle. This bundle was washed x 4 times during 30 
minutes in 80-degree-C hot water. While irradiating 1.5kW microwave the first stage with the 
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microwave generator with the structure which carries out 600rpmx5min at-long-intervals 
alignment deliquoring of the obtained humid bundle, sets a hollow fiber bundle to the rotary 
table in a dryer in 12x2 step, installs a reflecting plate into oven, and can perform homogeneity 
heating, the inside of said dryer was decompressed to 7kPa(s) with the vacuum pump, and 
desiccation processing was performed for 28 minutes. Then, desiccation processing was 
performed for 12 minutes in 7kPa whenever [ microwave output / of 0.5kW / and reduced 
pressure ]. Furthermore the microwave output was dropped on 0.2kW, and desiccation 
processing was similarly performed for 8 minutes, and it ended. Moreover, the far-infrared 
exposure was used together to coincidence. The highest attainment temperature of the hollow 
liber bundle front face at this time was 65 degrees C, and the moisture regain of the hollow fiber 
alter desiccation was an average of 2 mass %. The bore of the obtained hollow fiber was 199 1 
micrometers, and thickness was 28.5 micrometers. All of spinning in process, the thing by 
which, as for the roller with which a hollow fiber contacts, mirror plane processing of the front 
face was earned out, and a guide used that by which crepe processing of the front face was 
carried out. 
[0074] 

Thus, as a result of assembling blood purifier using the obtained hollow fiber and performing a 
[OOTsf t6St ' m adheslve agent Whi ° h ori 8 inates in fixin 8 of hollow filaments was not accepted. 

It was filled up with RO water in this blood purifier, the gamma ray was irradiated with the 
absorbed dose of 25kG(ies), and bridge formation processing was performed. When the hollow 
fiber was started and the eluting material test was presented from the blood purifier after gamma 
irradiation, the PVP elution volume was 4 ppm and was satisfactory level. Moreover, defects, 
such as a blemish, were not observed when the outside surface of the hollow fiber taken out from 
blood purifier was observed under the microscope. 
[0076] 

Moreover, corpuscle leak was not seen although citric-acid Kuwae fresh bovine blood was 
poured to blood purifier by blood flow rate 200 mL/min and filtration-velocity 10 mL/min. The 
endotoxin filtered by the hollow filament inside from the hollow filament outside was below 
limit of detection, and was satisfactory level. Other analysis results were shown in Table 1 
[0077] 
[Table 1] 
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[0078] 

(Example 1 of a comparison) 

The humid hollow fiber was obtained like the example 1 except having changed the spinning 
undiluted solution into polyvinyl-pyrrolidone (Kollidon K-90 by BASF A.G.) 2.4 mass %, and 
dimethylacetamide (DMAc) 77 mass %, and having changed dry type section die length into 
700mm. The obtained hollow fiber performed washing processing like the example 1, and 
performed desiccation processing in the 60-degree C warm air oven. The water content of the 
obtained hollow fiber was [ 199.5 micrometers and the thickness of 3.4 mass % and a bore 1 29 8 
micrometers. The property of the acquired hollow fiber bundle and Wood purifier is shown in 
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Table 1. Although the hollow fiber of the example 1 of a comparison had bad residual blood 
nature, this is guessed because the abundance of PVP near the front face of an internal surface is 
low. 
[0079] 

(Example 2 of a comparison) 

In the example 1, the spinning undiluted solution was obtained like the example 1 except having 
made the charge of PVP (Kollidon K-90 by BASF A.G.) into 12.0 mass %, and having made 
dimethylacetamide into 67.4 mass %. Moreover, a hollow fiber bundle and blood purifier were 
obtained like the example 1 except having made having not performed the temperature control of 
a hollow formation agent, having not performed washing processing, and desiccation processing 
of a hollow fiber bundle be the same as that of the example 1 of a comparison. The property of 
the acquired hollow fiber bundle and blood purifier is shown in Table 1. The PVP abundance of 
the outermost layer of an internal surface is high, and the hollow fiber obtained in this example 
of a comparison had the high elution volume of PVP. Moreover, since there were many 
hydrophilic macromolecule contents of a hollow fiber outside surface, the transparency by the 
side of the blood of endotoxin was seen. 
[0080] 

(Example 3 of a comparison) 

In the example 2 of a comparison, a hollow fiber bundle and blood purifier were obtained like 
the example 2 of a comparison except changing the count of hot water washing into 6hr(s). The 
property of the acquired hollow fiber bundle and blood purifier is shown in Table 1 . The hollow 
fiber bundle acquired in this example of a comparison had the low abundance of PVP of the 
outermost layer of an outside surface, and since the hydrophilic property of an outside surface 
was low, it was inferior in priming nature. 
[0081] 
(Example 2) 

After dissolving polyether sulphone (product [ made from **-ized KEMUTEKKUSU ], 
SUMIKA Excel 4800P) 18.8 mass %, polyvinylpyrrolidone (Kollidon K-90 by BASF A.G.) 5.2 
mass %, dimethylacetamide (DMAc) 71.0 mass %, and water 5 mass % at 50 degrees C and 
decompressing the inside of a system to -700mmHg using a vacuum pump subsequently, the 
inside of a system was sealed immediately and it was left for 10 minutes so that a solvent etc. 
might volatilize and a film production solution presentation might not change. This actuation was 
repeated 3 times and degassing of a film production solution was performed. After letting the 
obtained film production solution pass in two steps of filters, 1 5 micrometers and 1 5 
micrometers, At the same time it carries out the regurgitation from the outside slit of the tube in 
orifice nozzle warmed at 70 degrees C The 10-degree C 55 mass %DMAc water solution which 
carried out degassing processing by -700mmHg beforehand as internal coagulation liquid for 2 
hours was made to solidify by underwater [ 60-degree C ] after passing the 330mm air gap 
section intercepted with the open air with discharge and spinning tubing from the inner liquid 
discharge opening. The nozzle slit width of the used tube in orifice nozzle was an average of 45 
micrometers, and the ratio of a maximum of 45.5, a minimum of 44.5 micrometers, the 
maximum of slit width, and the minimum value was [ the absolute humidity of 1.06 and the dry 
type section of 1.02 and draft ratio ] 0.12 kg/kg dry air. After the hollow fiber which was able to 
be pulled up from the coagulation bath passed the 85-degree C rinse tank for 45 seconds and 
removed the solvent and the superfluous hydrophilic macromolecule, it was wound up. the skein 
of the hollow fiber at this time - it wound and the raising rates were 65 m/min. After twisting the 
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same film made from polyethylene as an example 1 around the surroundings of the bundle of 
these about 10,000 hollow fibers, soak cleaning was carried out twice [ 30 minute x ] in the 30- 
degree C 40vol% isopropanol water solution, and it permuted by water. While performing 
600rpmx5min at-long-intervals alignment deliquoring, setting to the rotary table in a dryer the 
hollow fiber bundle of the damp or wet condition packed with this film in the 48x2 step and 
irradiating 7kW microwave the first stage, the inside of a dryer was decompressed to 5kPa(s) 
and desiccation processing was performed for 65 minutes. Then, desiccation processing was ' 
performed for 50 minutes in 5kPa whenever [ microwave output / of 3.5kW / and reduced 
pressure ]. Furthermore the microwave output was dropped on 2.5kW, and desiccation 
processing was similarly performed for 10 minutes, and it ended. The water content of the 
highest attainment temperature of the hollow fiber bundle front face under desiccation processing 
was an average of 2.8 mass % at 65 degrees C. The roller for thread guide modification in a 
spinning process used that by which mirror plane processing of the front face was carried out, 
and the fixed guide used that by which crepe processing of the front face was carried out. The 
fo082°] f ^ ° btained h ° UOW flbCr WaS 200 ' 5 micrometers > and thickness was 28.2 micrometers. 
Thus, as a result of assembling blood purifier using the obtained hollow fiber and performing a 
[0083^ t6St ' ^ adheSiVe a§6nt Which ori 8 inates in flxin § of hollow filaments was not accepted. 

After filling up with and sealing RO water in this blood purifier, the gamma ray of 25kGy was 

irradiated and bridge formation processing was performed. When the hollow fiber was started 

and the eluting material test was presented from the blood purifier after gamma ray un- 

irradiating, the PVP elution volume was as good as 7 ppm. Moreover, defects, such as a blemish, 

were not observed when the outside surface was observed under the microscope 

[0084] V 

Corpuscle leak was not seen in the blood leakage test using bovine blood liquid. Moreover, as a 

result of the endotoxin radiographic examination, the endotoxin filtered by the hollow filament 

inside from the hollow filament outside was below limit of detection, and was satisfactory level. 

Other analysis results were shown in Table 1 . 

[0085] 

(Example 4 of a comparison) 

After dissolving polyether sulphone (product [ made from **-ized KEMUTEKKUSU ] 
SUMIKA Excel 7800P) 23 mass %, PVP(Kollidon K-30 by BASF A.G.) 7 mass %, DMAc67 
mass %, and water 3 mass % at 50 degrees C and decompressing the inside of a system to - 
500mmHg using a vacuum pump subsequently, the inside of a system was sealed immediately 
and it was left for 30 minutes so that a solvent etc. might volatilize and a film production 
solution presentation might not change. This actuation was repeated twice and degassing of a 
film production solution was performed. After letting the obtained film production solution pass 
in two steps of filters, 30 micrometers and 30 micrometers, At the same time it carries out the 
regurgitation from the outside slit of the tube in orifice nozzle warmed at 50 degrees C The 50- 
degree C 50 mass %DMAc water solution which carried out reduced pressure deaeration 
beforehand as internal coagulation liquid from the inner liquid discharge opening of a tube in 
orifice nozzle was made to solidify by 50-degree-C underwater after passing the 350mm air gap 
section intercepted with the open air with discharge and spinning tubing. The nozzle slit width of 
the used tube in orifice nozzle was an average of 45 micrometers, and the ratio of a maximum of 
45.5 micrometers, a minimum of 44.5 micrometers, the maximum of slit width, and the 
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minimum value was [ the absolute humidity of 1 .06 and the dry type section of 1 .02 and draft 
ratio ] 0.07 kg/kg dry air. After the hollow fiber which was able to be pulled up from the 
coagulation bath passed the 85-degree C rinse tank for 45 seconds and removed the solvent and 
the superfluous hydrophilic macromolecule, it was wound up. the skein of the hollow fiber at this 
time - it wound and the raising rates were 80 m/min. 10,000 acquired hollow fiber bundles did 
not wash, but were dried at 60 degrees C as it was for 18 hours. When fixing was observed by 
the hollow fiber bundle after desiccation and blood purifier was assembled, those to which edge 
adhesion resin cannot enter well between hollow fibers, and cannot assemble blood purifier 
occurred frequently. The analysis result was shown in Table 1 
[0086] 

(Example 5 of a comparison) 

polyether sulphone (SUMIKA Excel 4800 made from **-ized KEMUTEKKUSU P) 20 mass % 
methylene glycol (Mitsui Chemicals, Inc. make) 40 mass %, and N-methyl-2-pyrrolidone 
(Mitsubishi Chemical make) 40 mass % -- mixing -- stirring - homogeneity - the transparent 
film production solution was prepared. The hollow fiber was obtained like the example 2 except 
having used N-methyl-2-pyrrolidone / triethylene glycol / water =5/5/90 as hollow formation 
material using this film production solution. The bore of a hollow fiber was 195 micrometers and 
thickness was 51.5 micrometers. The mass rate of a hydrophilic macromolecule of as opposed to 
0.4 mass % and a hydrophobic macromolecule in water content was 0 mass % 
[0087] ' 
Although there were no problems, such as UV absorbance, UV variation, fixing of a hollow 
fiber, and an endotoxin back flow, it was not able to be used as hemodialysis film. Since a 
hydrophilic macromolecule is not included in a hollow fiber, hydrophobicity is strong, and it is 
considered to be the cause that the protein in blood etc. accumulated in pore at blinding and a 
film surface. 



(Example 3) 

After dissolving polysulfone (Amoco Corp. make P-3500) 18.5 mass %, polyvinylpyrrolidone 
(BASF A.G. make K-60) 9 mass %, dimethylacetamide (DMAc) 67.5 mass %, and water 5 mass 
% at 50 degrees C and decompressing the inside of a system to -300mmHg using a vacuum 
pump subsequently, the inside of a system was sealed immediately and it was left for 15 minutes 
so that a solvent etc. might volatilize and a film production solution presentation might not 
change. This actuation was repeated 3 times and degassing of a film production solution was 
performed. After letting the obtained film production solution pass in two steps of filters, 15 
micrometers and 15 micrometers, At the same time it carries out the regurgitation from the 
outside slit of the tube in orifice nozzle warmed at 40 degrees C 0 degree C and the 35 mass 
%DMAc water solution which carried out reduced pressure deaeration beforehand as a hollow 
formation agent were made to solidify by underwater [ 50-degree C ] after passing the 600mm 
air gap section intercepted with the open air with discharge and spinning tubing from the inside 
discharge opening of a tube in orifice nozzle. The nozzle slit width of the used tube in orifice 
nozzle was an average of 60 micrometers, and the ratio of a maximum of 61 micrometers, a 
minimum of 59 micrometers, the maximum of slit width, and the minimum value was [ the 
absolute humidity of 1 .0 1 and the dry type section of 1 .03 and draft ratio ] 0.06 kg/kg dry air. 
After the hollow fiber which was able to be pulled up from the coagulation bath passed the 85- 
degree C rinse tank for 45 seconds and removed the solvent and the superfluous hydrophilic 
macromolecule, it was wound up. the skein of the hollow fiber at this time -- it wound and the 
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raising rates were 90 m/min. The bundle of these 10,500 hollow fibers was immersed in pure 
water, and the autoclave performed washing processing for 121 degree-Cx 1 hour. After twisting 
the same film made from polyethylene as an example 1 around the surroundings of the hollow 
fiber bundle after washing, it dried like the example 1 . The roller for thread guide modification in 
a spinning process used that by which mirror plane processing of the front face was carried out, 
and the fixed guide used that by which crepe processing of the front face was carried out. The ' 
[0089] f ° btained h ° U0W flber WaS 201-3 micrometers > 311(1 thickness was 44.2 micrometers. 

Thus, as a result of assembling blood purifier using the obtained hollow fiber and performing a 
leakage test, an adhesive agent which originates in fixing of hollow filaments was not accepted. 

It was filled up with RO water in this blood purifier, the gamma ray was irradiated with the 
absorbed dose of 25kG(ies), and bridge formation processing was performed. When the hollow 
fiber was started and the eluting material test was presented from the blood purifier after gamma 
irradiation, the PVP elution volume was 8 ppm and was satisfactory level. Moreover, defects, 
such as a blemish, were not observed when the outside surface was observed under the 
microscope. 
[0091] 

Corpuscle leak was not seen although citric-acid Kuwae fresh bovine blood was poured to blood 
purifier by blood flow rate 200 mL/min and filtration-velocity 10 mL/min. Moreover, the 
endotoxin filtered by the hollow filament inside from the hollow filament outside was below 
limit of detection, and was satisfactory level. Other analysis results were shown in Table 2 
[0092] 
(Example 4) 

After dissolving polysulfone (Amoco Corp. make P-1700) 17 mass %, polyvinylpyrrolidone 
(BASF A.G. make K-60) 4.8 mass %, dimethylacetamide (DMAc) 73.2 mass %, and water 5 
mass % at 50 degrees C and decompressing the inside of a system to -400mmHg using a vacuum 
pump subsequently, the inside of a system was sealed immediately and it was left for 30 minutes 
so that a solvent etc. might volatilize and a film production solution presentation might not 
change. This actuation was repeated 3 times and degassing of a film production solution was 
performed. After letting the obtained film production solution pass in two steps of filters, 15 
micrometers and 15 micrometers, At the same time it carries out the regurgitation from the 
outside slit of the tube in orifice nozzle warmed at 40 degrees C The 0-degree C 35 mass 
%DMAc water solution by which reduced pressure degassing was carried out as internal 
coagulation liquid was made to solidify by underwater [ 50-degree C ] after passing the 600mm 
air gap section intercepted with the open air with discharge and spinning tubing from the inside 
discharge opening of a tube in orifice nozzle. The nozzle slit width of the used tube in orifice 
nozzle was an average of 60 micrometers, and the ratio of a maximum of 61 micrometers, a 
minimum of 59 micrometers, the maximum of slit width, and the minimum value was [ the 
absolute humidity of 1 .01 and the dry type section of 1 .03 and draft ratio ] 0.07 kg/kg dry air. 
After the hollow fiber which was able to be pulled up from the coagulation bath passed the 85- 
degree C rinse tank for 45 seconds and removed the solvent and the superfluous hydrophilic 
macromolecule, it was wound up. the skein of the hollow fiber at this time - it wound and the 
raising rates were 90 m/min. The bundle of these 10,700 hollow fibers was immersed in pure 
water, and the autoclave performed washing processing for 121 degree-Cx 1 hour. After twisting 
the film made from polyethylene around the surroundings of the hollow fiber bundle after 
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washing, it dried like the example 2. The roller for thread guide modification in a spinning 
process used that by which mirror plane processing of the front face was carried out, and the 
fixed guide used that by which crepe processing of the front face was carried out. The bore of the 
obtained hollow fiber was 201.2 micrometers, and thickness was 43.8 micrometers 
[0093] 

Thus, as a result of assembling blood purifier using the obtained hollow fiber and performing a 
leakage test, an adhesive agent which originates in fixing of hollow filaments was not accepted. 
It was filled up with RO water in this blood purifier, the gamma ray was irradiated with the 
absorbed dose of 25kG(ies), and bridge formation processing was performed 
[0094] 

When the hollow fiber was started and the eluting material test was presented from the blood 
purifier after gamma irradiation, it was 4 ppm of PVP elution volumes, and was satisfactory 
level. Moreover, defects, such as a blemish, were not observed when the outside surface was 
observed under the microscope. 
[0095] 

Corpuscle leak was not seen although citric-acid Kuwae fresh bovine blood was poured to blood 
purifier by blood flow rate 200 mL/min and filtration- velocity 10 mL/min. Moreover, the 
endotoxin filtered by the hollow filament inside from the hollow filament outside was below 
limit of detection, and was satisfactory level. Other analysis results were shown in Table 2. 
[Availability on industry] 
[0096] 

The polysulfone system hollow fiber of this invention has safety and the high stability of the 
engine performance, and it excels in module assembly nature, and is suitable as an object for 
hollow filament mold blood purifiers which has the high water permeability ability used for the 
therapy of chronic renal failure, and contributing to the industrial world is size. 
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